DECEMBER 5, 1952 


VOLUME 116 NUMBER 3023 


Preconvention Issue 


Preview of the 119th Meeting, AAAS, St. Louis, 
December 26-31, 1952 


News and Notes 
Autumn Meeting, American Physiological 8 


Edward F. Adolph 625 
/ 
Technical Papers a 
The Effect of Neutron Bombardment on the Low Temperature ? 


Atomie Heat of Silicon: P. H. Keesom, K. Lark-Horovitz, 
and N. Pearlman 


Insecticidal Effect of Inert Solid Diluents: 7. C. Helvey 


Uranium in the Clay of a Black Radioactive Shale: 
James H. Brown, Jr., and W. D. Keller 632 


Chromatography in the Purification of Staphylococcal 
Enterotoxin: M. S. Bergdoll et al. 633 


A Simplified Method for the Determination of Chronic 
Oxide (Cr,0,) when Used as an Index Substance : 
Donald W. Bolin, Richard P. King, and Earle W. Klosterman 


Glyceraldehyde Phosphate Dehydrogenase of Green Plants: 
Daniel I. Arnon 


Formation of Large Bodies in a Member of the Genus Bacillus: 
Moselio Schaechter 


Prevention of Ulcers in the Shay Rat by Ox Bile: 
Casimir Funk et al. 


Comments and Communications 
Wallace L. Minto and Carl Tabb Bahner; C. Reinold Noyes; 
8S. E. Reaume; Malcolm Thomson 640 


Book Reviews 
The Theory of Relativity; Food Science; Geometry and the 
Imagination; An Introduction to Physical Anthropology GAL 


Putting Science Together 3 


Publications Received 48 
Meetings & Conferences 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


~ 
d 
= 
ONE 
< ae ING RE 607 
: 
3) 
LA 
| 
1648 
| 
IN 


Here is a light source we believe really 


worthy of the optical efficiency of the modern 


microscope. It achieves the long-sought-after 


state of critical illumination at all powers fo- 


cused precisely upon the slide. The light enters 


the microscope objective at an uncommonly 


wide angle (i.e. high numerical aperture) pro- 


viding resolution of the highest order. 


Your first look at a slide so ideally illumi- 


nated will be a memorable experience. Let us 


send you the brochure describing this notable 


contribution to better microscopy. 


SCOPICON, INC. 


MICROSCOPE LAMP 


215 EAST 149th STREET, 
NEW YORK 51, N. Y. 


SEE THE DIFFERENCE... 


USUAL NARROW ANGLE 
To fill objective lens, light 
must be sharply deflected 
when striking minute com- 
ponents under observation. 
Those incapable of widely 
deflecting the beam are not 
seen clearly. 


SCOPICON WIDE ANGLE 
Lens is filled by wide-angled 
beam. Diminished deflection 
required. Small detail sharply 
visible, 


LOCKED IN PERMANENTLY 
ACCURATE RELATIONSHIP 
The microscope is permanently clamped on the 
lamp platform; once the initial aligning adjust- 
ment has been made, it never changes. Carry 
the unit anywhere; tilt it to the steepest angle, 
if you will; optical alignment stays fixed always. 
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WHATMAN Hardened Filter Papers derive 
their great wet strength and resistance to al- 
kalies and acids from treatment with acid. 
Nothing has been added to the pure cellulose 
of which these papers are composed. 


Three grades are available. No. 50 is close 
textured, extremely retentive and, therefore, 
slow filtering. No. 52 is medium rapid and re- 
tentive, while No. 54 is open textured, rapid 
filtering and, consequently, recommended for 
gelatinous or large particle precipitates. 


The uses of these hardened papers are le- 
gion. They are particularly valuable for use in 
Buchner Funnels since even the strongest suc- 
tion does not cause them to break. They are 
widely used to recover precipitates which must 


WHATMAN 
Hardened Filter Papers 


WHATMAN Hardened Filter Papers are also being used for chromatography. 
All three grades are available in circles, sheets and rolls of various widths. 


be free of fibers and by the same token they 
are used to filter intravenous and other solu- 
tions which must be sparkling clear and also 
devoid of fiber contamination. 


WHATMAN Hardened Filter Papers are ex- 
tremely resistant to alkalies and are more re- 
sistant to acids than ordinary filter papers. 


No. 50 is widely used for filtering drilling 
muds in the petroleum industry. All three 
grades are used to filter antitoxins. 


WHATMAN Hardened Filter Papers can 
be used several times by immersing the used 
papers in running water to remove soluble 
salts, an important point when using large 
circles. They are so strong when wet that even 
this drastic treatment does not affect them. 


Your dealer in laboratory supplies carries all WHATMAN papers and specialties 
in stock or can obtain them for you promptly. 


52 Duane Street 


Should you require samples or further data, please write direct to us. 


H. REEVE ANGEL & CO., INC. 


New York 7, N. Y. 


Remember! there is a grade of WHATMAN Filter Paper 
for every laboratory filtration to which paper is adapted. 
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Serving Science 


Will X-Ray Diffraction 
Reveal the Hidden Secrets 


of Cancer... Heart Diseases 
..» Hardening of Arteries ? 


octors at New York’s Mount 
Sinai Hospital are using 
Noretco X-ray Diffraction equip- 
ment designed by Philips— world 
leader in X-ray development —to 
observe molecular behavior in the 
calcium salts of bone cancer, cal- 
cium salt deposits in artery walls, 
and the composition and formation 
of kidney stones. New observations 
have been made concerning heart 


and Industry, 


structure and behavior. 

In X-ray Diffraction — the win- 
dow through which -we can now 
take a deeper look into the dis- 
eases of mankind—there is indeed 
new hope. 

The new industrial knowledge 
Applied to industry, Noretco 
X-ray Diffraction equipment has 
already revolutionized metallurgi- 
cal and chemical methods — im- 
proved controls for production, 
processing and end-product anal- 
ysis. 

In the scientific laboratory, it 
has permitted non-destructive 
analysis impossible for traditional 
chemistry. 


NORTH AMERICAN 


You may find Noretco X-ray 
Diffraction equipment just as 
valuable for your company or re- 
search organization. North Ameri- 
can Philips Company Applications 
Laboratories serve as a world 
clearing house for Diffraction 
problems and information. Our 
technical staff is available for free 
consultation. And a special book- 
let — “What is X-ray Diffraction” 
— is yours for the asking. 


Typical Users 


Armour Research Foundation of Illinois 
Institute of Technology 

Bureau of Adult Health, California 
State Department of Public Health 

University of Cincinnati 

Harvard University 

The Institute for Cancer Research 

The Johns Hopkins University, Applied 
Physics Laboratory 

University of Kentucky 

Division of Industrial Health, Michigan 
Department of Health 

National Research Council, Ottawa, 
Canada 

The Rice Institute 


PHILIPS 


COMPANY, INC. 


Dept. 1-12 * 100 East 42nd St., New York 17, N. Y. 
In Canada: Rogers Majestic Electronics Ltd., 11-19 Brentcliffe Road, Leaside, Toronto 17, Ontario 
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Putting Science Together 


HE annual meeting of the Association has the repu- 

tation of being the biggest scientific show on earth. 
In respect to size this is not so, but from several other 
standpoints the AAAS may as well modestly admit 
it. No other scientifie event brings the acecomplish- 
ments of scientific research so forcibly to public at- 
tention, thanks to thorough and brilliant coverage by 
the science writers of the country. No other meeting 
brings so many experts in diverse fields together to 
explore the fertile areas in which disciplines meet and 
overlap. In no other convention do so many organiza- 
tions cooperate in the exploitation of collective ex- 
perience. The phrase that captured popular fancy in 
the Association’s Arden House statement of policy— 
“to put science back together again”—is merely a de- 
scription of what has been going on in a quiet way for 
several years. 

The annual meeting overshadows other AA AS-spon- 
sored meetings, but the others may appropriately be 
mentioned in an issue of Science devoted to the St. 
Louis convention. It will be evident that the Associa- 
tion gets around, not only in this country, but abroad, 
for in 1952 it has been officially represented at meet- 
ings in every continent except Asia. 

In May the Southwestern Division met with the 
Colorado-Wyoming Academy of Science at Boulder, 
Colorado, and 457 scientists in the Rocky Mountains, 
Great Plains, and Intermountain states assembled to 
diseuss regional, but by no means provincial, contri- 
butions to the advancement of science (Science, 116, 
135 [1952]). In June the Pacific Division played host 
to 17 affiliated and associated organizations at Cor- 
’ vallis, Oregon (Science, 116, 407 [1952]), and 1095 
scientists, mostly from Western states and Canadian 
provinces, demonstrated a vigorous interest in, and 
prosecution of, scientific and technological research. 
From mid-June to early September, approximately 
2000 specialists gathered in a succession of weekly 
Gordon Research Conferences at Colby Junior Col- 
lege, New London, New Hampshire, and at the New 
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Hampton School, New Hampton, New Hampshire, to 
consider the new discoveries and new techniques in 
chemical and related fields. In September, the Asso- 
ciation’s sections on Engineering (M) and Geology 
(E) met with the Industrial Minerals Division, Amer- 
ican Institute of Mining and Metallurgical Engineers, 
at the Centennial of Engineering in Chicago to eon- 
sider the raw materials survey of the Chicago region, 
structural materials, and the recovery of ground water 
for industrial use. Also in September, at McKinley 
National Park, the Alaska Division sponsored the 
Third Alaskan Science Conference, bringing together 
more than 200 specialists who are systematizing and 
solving scientific problems indigenous to our northern 
territory. 

The Association also has five active branches that 
earry on its work within restricted areas. The organi- 
zation of the Alaska Division is unique in that it eon- 
sists of three branches—Cook Inlet, Arctic, and South- 
eastern—each organized around a center or nucleus of 
scientific activity. Within the continental United States 
branches have not been regarded as an essential ele- 
ment in AAAS strueture because of the work of state 
academies of science; yet the Laneaster (Pa.) Branch 
functions in a state with an active academy, bringing 
science and scientists to a community audience num- 
bering 500-800. Only one other branch is currently 
active—Springfield (Mass.), which is operating in a 
section where state academies are scarce. 

The Association has been officially represented at 
scores of other meetings and ceremonies. On some of 
these occasions the AAAS representative was an active 
participant—for example, Detlev W. Bronk gave the 
exchange lecture at the Belfast meeting of the BAAS 
in September. Enough has been said to indicate that 
the Association exerts a continent-wide influence in 
its meeting activities. From all indications this influ- 
ence is destined to spread and to give American science 
and scientific thinking some integration and direction. 


H. A. Mevernorr 
Administrative Secretary, AAAS 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 

Cable address: ADVANCESCI. 


see these books 
on display in 
The Science Library 
during the 

A.A.A.S. Convention 


SAUNDERS BOOKS 


Villee’s Biology 


By Craupe A. Vitter, Jr., Harvard Medical School. 
580 pages, with 280 illustrations. $5.50. 


Romer on 
The Vertebrate Body 


By Atrrep Suerwoon Romer, Harvard University. 
643 pages, with 363 illustrations. $6.00. 


Hunter and Hunter 
on College Zoology 


By Col. Georce W. Hunter, III, Ph.D., Brooke Army 
Medical Center, Fort Sam Houston, Texas; and F. R. 
Hunter, Ph.D., Florida State University. 821 pages, 
with 490 illustrations. $5.50. 


Allee, Emerson, O. Park, 
T. Park and Schmidt on 
Animal Ecology 


By W. C. Attez, University of Chicago; Atrren E. 
Emerson, University of Chicago; Ortanpo Park, 
Northwestern University; Tuomas Park, University 
of Chicago; and Kart P. Scumipt, Chicago Natural 
History Museum. 837 pages, with 263 illustrations. 
$14.00. 


Turner’s 
General Endocrinology 


By C. Donnett Turner, Ph.D., formerly of Utica 
College of Syracuse University. 604 pages, with 349 
illustrations on 164 figures. $7.00. 


Dodson’s 
Textbook of Evolution 


By Epwarp O. Dopson, University of Notre Dame. 
419 pages, with 101 illustrations. $5.00. 


Prosser, Brown, Bishop, 
Jahn and Wulff on 
Animal Physiology 


Edited by C. Lapp Prosser. By Frank A. Brown, Jr., 
Northwestern University; Davin W. BisHop, Univer- 
sity of Massachusetts; Turopore L. Jann, University 
of California; C. Lapp Prosser, University of Illi- 
nois; and Verner J. Wutrr, Syracuse University. 888 
pages, with 312 illustrations. $13.00. 


Fulton’s 
Textbook of Physiology 


Edited by Joun F. Furton, M.D., Yale University 
School of Medicine, with the Collaboration of 12 
other Authorities. 1258 pages, with 553 illustrations, 
some in colors. $10.00. Sixteenth Edition. 


Heilbrunn’s 
General Physiology 


By L. V. Hemerunn, University of Pennsylvania. 
818 pages, with 123 illustrations. $10.50. 
New (3rd) Edition. 


Gardner’s Fundamentals 
of Neurology 
By Ernest Garpner, M.D., Wayne University Col- 


lege of Medicine, Detroit, Michigan. 359 pages, with 
173 illustrations. $4.75. New (2nd) Edition. 
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DeRobertis, Nowinski 
and Saez’ Cytology 


By E. D. P. DeRosertis, M.D., Institute for the In- 
vestigation of Biological Sciences, Montevideo; W. W. 
Nowrnskt, Ph.D., University of Texas Medical 
Branch, Galveston; and Francisco A. Saez, Ph.D., 
Institute for the Investigation of Biological Sciences, 
Montevideo. 345 pages, with 143 illustrations, some 
in color. $6.00. 


Arey’s 
Developmental Anatomy 


By Leste Bratnerp Arey, Ph.D., Northwestern Uni- 
versity. 616 pages, with nearly 1400 illustrations on 
590 figures, many in colors. $8.00. Fifth Edition. 


Maximow and Bloom’s 
Textbook of Histology 


By Avexanper A. Maximow, University of Chicago; 
and Btioom, University of Chicago. 616 
pages, with 986 illustrations. $10.00. 

New (6th) Edition. 


Weatherwax on 
Plant Biology 


By Paut Weatnerwax, Indiana University. 451 pages, 
with 380 illustrations on 190 figures. $4.25. 
Second Edition. 


Palmquist and Petry’s 
General Botany 
Laboratory Book 


By Epwarp M. Patmguist, University of Missouri; 
and Loren C. Perry, Cornell University. 190 pages, 
illustrated. $3.00. Second Edition. 
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Noller’s Chemistry 
of Organic Compounds 


By Cart R. Notrer, Ph.D., Stanford University. 885 
pages, illustrated. $7.50. 


Noller’s Textbook 
of Organic Chemistry 


By Cart R. Notrier, Ph.D., Stanford University. 643 
pages, illustrated. $5.75 


Millard and King’s 
Anatomy and Physiology 


By Neture D. Mittarp, R.N., University of Mlinois; 
and Barry Grirrita Kino, Ph.D., University of 
Maryland. 596 pages, with 309 illustrations 55 in 
colors. $4.50. Third Edition. 


American Illustrated 
Medical Dictionary 


W. A. Newman Dortanp, M.D. Including Funda- 
mentals of Medical Etymology, by Liovp W. Day, 
Ph.D., University of Pennsylvania; and Modern Drugs 
and Dosage, by Austin Smrtrn, M.D., Editor, Journal 
of the American Medical Association. 1736 pages, 
with 720 illustrations, including 49 plates. Flexible 
binding. Thumb indexed. $11.50. 

Twenty-second Edition. 


American Pocket 
Medical Dictionary 


Condensed from “The American Illustrated Medical 
Dictionary’. 1061 pages, Flexible binding. Plain, $3.00; 
Thumb-indexed, $3.50. Eighteenth Edition. 


W. B. SAUNDERS COMPANY 
West Washington Square 
Philadelphia 5 | 
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Let this laboratory “genie” 
WORK FOR YOU! Buy with your eye on 


PRECISION! 


7 ERN LK 30 


Micro-electrophoresis 
Apparatus 


FULL-CIRCLE 
POLARIMETER 


Run a complete quantitative analysis within 11, 
hours! Use MICRO quantities (0.1 cc. of serum) 
with full confidence in accuracy of results. Have 
- the advantage of this really portable instrument. 

: Get a complete picture of the distribution of 


Read direct to 0.05° and estimate to 0.01° with the Kern 
Full-Circle Polarimeter! Make your setting more precise 
with the tripartite field of vision! Get greater accuracy 
through the variable half-shadow! Adjust instrument to 


refractive index over the entire horizontal cross- your eye level by tilting on stand. . . . IMMEDIATE 
delivery! 


section of the cell! . . . Easy to operate! 


Send today for latest 
bulletins on Kern 
Scientific Instruments 

7 Beekman St., New York 38, 


C & B Reagent Chemicais are manufactured to meet 
definite standards of purity . . . standards which have 
been set up to insure products suitable for research and 
analytical use. These standards are based upon the pub- 
lications of the Committee on Analytical Reagents of the 
American Chemical Society and our own experience of 
over thirty years in the manufacture of fine chemicals. 


C & B Products are Distributed by 
Laboratory and Physician Supply Houses 
throughout the World. 


- 


The Coleman & Ball Co., Norwood, 0. US4 
WE 
MANUPACTL RING USE ONEY 


Write for copy of catalog, 


The COLEMAN & BELL Co. 
Manufacturing Chemists @ Norwood, O., U.S.A. 


REAGENT CHEMICALS - BIOLOGICAL STAINS 
INDICATORS — SOLUTIONS —- TEST PAPERS 
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Ina split second, relays, which are high-speed 
switches, set up dial telephone connections. Then they 
are off to direct the next call. Yet even this speed is too 
slow for Bell Laboratories scientists in quest of still faster 
switching. 

Scientists and engineers devised a new relay — the 
wire spring relay — and worked out the production prob- 
lem with Western Electric, manufacturing unit of the 
Bell System. This is twice as fast, uses less power and 
costs less to make and maintain. 


With speedier relays, switching can be done with less 
equipment . . . and calls go through faster. The wire 
spring relay is a practical example of how Bell ‘Telephone 
Laboratories ~d Western Electric pool their skills to 
improve telephone service while keeping its cost down. 


Dynamic Fluxmeter, developed by Bell 
Telephone Laboratories, indicates flux build- 
up in intervals of 25 millionths of a second. 
Precise information like this was essential to 
higher speed operation. 


Relay springs as they come from Western 
Electric molding machine, before being cut 
apart for use. Molding technique saves time 
and money . . . makes possible the mainte- 
nance of relays in precision adjustment. 


New wire spring relay. Older relays had flat 
metal springs and 70 parts to be handied, 
compared with 12 in the new model. Relays 
operate by means of an electromagnet which 
responds to high-speed pulses. 


New relays must be able to operate one bil- 
lion times—equal to once-a-second for 30 
years. Employing a sound recorder as a pre- 
cision vibrator, Beil scientists learned to 
evaluate the effect of sideways motion on 
relay life. Such rubbing motion is limited to 
one-thousandth of an inch in the new relays. 


Bell Telephone 
Labora ories 


\\ 


Improving telephone service for 
America provides careers for creative 
men in scientific and technical fields. 
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..feed it to 
LABORATORY 
ANIMALS 


> It’s ideal for scientific 
work because of: 


1. CONSTANT NUTRITIONAL VALUE 2. SELECT INGREDIENTS 

The composition of Purina Laboratory Ingredients in Purina Laboratory Chow 
Chow is maintained constant for experi- are of high nutritional quality and are 
mental work requiring a uniform dietary checked in Purina Research Laboratories 
history through several generations. for chemical, mineral and vitamin content, 


Ds et — See your local Purina Dealer now for fresh 
rina ratory Chow is a nutritiou Purina Laborator 

and monkeys. For more information write 

Ch De RALSTON PURINA COMPANY 
St. Louis 2, Missouri 


PHYSIOLOGICAL APPARATUS 
for SCHOOLS and COLLEGES 


Tue Harvarp Apparatus Company is 
incorporated as a non-profit organization 
for the furtherance of teaching and investi- 
gation in the Medical Sciences. 


In providing sound apparatus for the stu- 


2 dent at low cost, it perpetuates an enter- 
ie prise which originated many years ago in 
i the machine-shop of a University laboratory 
me as a contribution to the growth of Ameri- 


can physiology. 


Its product goes direct to the laboratory— 
to high-schools, junior colleges, universities, 
and institutes for research. 


LABORATORY PUMP for ARTIFICIAL RESPIRA- 

TION. About 1/7 actual size. Capacity variable up to 500 Write for new prices 

cc. Uniform rate of approximately 20 cycles per minute. 

For standard a.c., but adaptable to optional current. Price 

$150 with 115v.—60c. motor, plus transportation at cost. Harvard Apparatus Co., Inc. 


Dover, Massachusetts 
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LABORATORY 
BUDGET 


Whether you are teaching chemistry or 
running a business, costs are mounting. 
They must be watched more carefully 
than ever. You definitely can make 
economy part of your teaching program 
by standardizing on PYREX brand lab- 
Oratory ware. 

Experience over a long period of 
time points to the fact that PYREX 
brand laboratory apparatus stands up 
longer under student abuse than any 
other brand. Its low coefficient of ex- 
pansion minimizes loss from thermal 
shock, Its chemical formula is such that 
it remains stable under heat and acids. 
Its over-all design provides exceptional 
physical strength. You can stretch your 
laboratory ware budget farthest by al- 
ways asking your laboratory dealer for 
PYREX brand. 


PYREX brand West- 
Type Condensers—De- 
signed for rough service. 
Bulbs at outlets protect 
condenser tube and per- 
mit stronger seal to out- 
let. Smaller jacket speeds 
water flow and increases 
condensing efficiency. 
Hand-tooled ovtlets on 
same side for convenience. 


PYREX brand Reagent 
Bottles—Permanent red 
glass labels for quick easy 
reading. Interchangeable 
easy grip stoppers. High 
chemical stability for pro- 
tection of standard solu- 
tion. Special labels avail- 
able without mold charge. 


ACID COM 
HCL 


PYREX brand Test 
Tubes—Proved by core- 
ful school records to be 
the most serviceable you 
can buy. Made from pre- 
cision tubing, carefully 
annealed for strength. 
Available with and with- 
out rims and side arms. 


CORNING GLASS WORKS, CORNING, N. Y. 
meant research ix Glatt 
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NON-CORROSIVE, RED LABEL 


MICRO COVER GLASSES 


NOW AVAILABLE FOR IMMEDIATE SHIPMENT 


Showing 4 oz. round wooden boxes and carton containing 
twelve 4 oz. boxes (6 ounces) 


MICRO COVER GLASSES, Non-Corrosive, Red Label, A.H.T. Co. Specification. 
Cut, selected and packed in Philadelphia from the same excellent micro sheet, with im- 
provements from time to time, sold by us with great satisfaction continuously since 1902. 
Offered from stock in a wide variety of thicknesses, sizes and shapes—see pp. 887 and 888 
of our catalogue. Outstanding characteristics are: 


@ High resistance to attack by moisture 
@ Freedom from brittleness 

@ Flatness 

@ Uniformity of thickness 


The relative absence of a certain degree of brittleness found in many other resistance glasses is the 
unique physical characteristic of Red Label cover glass. This property greatly reduces breakage in han- 
dling and cleaning, particularly of large rectangles, and has been repeatedly emphasized by scientists, with 
many years experience, as a reason for their preference for these cover glasses. 


Per Peron. in 
ounce assort- assort- 
ments ments 
SQUARES, _ 1, 18 mm, 22 mm and 25 mm .... 2.34 2.11 1.98 
0. 2, 18 mm, 22 mm and 25 mm .... 1.82 1.64 1.55 1.46 
CIRCLES, Ne 1, 18 mm, 22 mm and 25 mm .... 3.38 3.04 2.87 2.70 
No. 2; 18 mm, 22 mm and 25 mm . 2.82 2.54 2.40 2.26 
RECTANGLES, No. 1, 22 x 30 up to and including 
1.82 1.64 1.55 1.46 
LARGE RECTANGLES, No. 1, i.e. 24x50 mm up 
to and including 48x60 mm ........ 2.72 2.45 2.31 2.18 


* One size, shape and thickness only. 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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@ Variable Capacities— 
© to 3.2 gal/min. 


@ Fixed capacity units 
+175 to 4.8 gal/min. 


@ Sterilizable by steam 
Gvtoclaving. 


@ Made of non-pyrogenic 


it 


A New High in 
Metering Efficiency 


MAISCH 
SYainless STee/ 
Merering Fumps 


These pumps are designed and built for those requiring the utmost in accuracy 
and dependability in the metering of small volumes of liquid. They provide 
for precision control in the dispensing of hot or cold viscous or non-viscous 
liquids such as soaps, oils, perfume, liquid fat, wax, glue, beverages, fruit 
juices and numerous chemicals. And they have been found equally valuable 
for the control of biological fluids and other sterile solutions. 


The flow of the Maisch Pump is continuous, smooth and non-pulsating. 
Variable speed is instantly adjustable to the exact amount desired from 
zero/ml sec to the maximum capacity of the pump. The simple design permits 
easy disassembly for cleaning and sterilizing. 

Materials used in Maisch Pumps are non-pyrogenic and remain sterile 
while dispensing sterile liquids. They resist corrosion and chemical reaction 
of most liquids and do not contaminate or otherwise affect the quality and 
flavor of beverages. 


Maisch Pumps are available in a wide variety of types and capacities 
ranging from zero to 4.8 gallons per minute. Write today for complete 
details and prices. 


CENTRAL SCIENTIFIC COMPANY 


1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 


of CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
in 


SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 


@21 EAST FOURTH STREET @© TULSA 3,0KLAHOMA 
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2215 MeKINNEY AVENUE ° HOUSTON 3,TEXAS 
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@ Automatic volumetric 
dispensing controls 
evoilable. 
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+ one dependable source 
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scientific instruments and labor- 
«++ 14 branch offices and wore- 
houses. 
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automatic 
pick-up tweezer 


Applying pressure to top of tweezer 
extends and opens, up to %” 3 stainless 

steel wire fingers. Releasing pressure causes 
fingers to retract and firmly grasp any small 
object. Because tweezers withstand boiling and 
steam sterilization, they are ideally suited for holding 
sterilized objects where finger handling is undesirable. 


36-601 Automatic Pick-up $2.25 


precise inside measurements with 
micrometer type glass tubing gauge 


This Tubing Gauge will measure any inside circular orifice up to 5 
mm, and because of a micrometer type vernier direct readings may 
be taken to the nearest 0.01 mm. Furnished with a metal cap to pro- 
tect the hardened steel point, this gauge can also be used to check 
many measuring devices commonly used in the laboratory. 


50-773 Glass Tubing Gauge 


avoid costly breakage with polyethylene . . . 
bottles and funnels 


Costly breakage and resulting 
loss of valuable solutions be- 
come a thing of the past with 
Polyethylene Bottles and Fun- 
nels. For durable Polyethylene 
—though only 4% the weight of 
glass—is practically unbreak- 
able. Odorless, non-toxic and 
chemically inert, these bottles 
and funnels withstand strong 
acids, alkalis and alcohols and 
can be used with solutions 
heated up to 219° F. 


36-851 POLYETHYLENE 


FUNNELS 
Top Diam. Each Per Doz. 
4” $1.25 $12.50 
7%," 1.50 15.00 


5-778 POLYETHYLENE BOTTLES 


Cap. loz. 402. 8oz. 1602. 3202. gal. 1 gal. 2 gals. 


Each $40 45 50 65 80 160 4.75 7.50 12.50 
Doz. 3.60 3.90 4.50 6.00 7.75 16.00 47.50 75.00 125.00 


serving scientists over 50 years with— 


Specialized Glass Apparatus 
Let E. Machlett & Son furnish an estimate 


on your particular needs in glass apparatus 
precisely made to your specifications. 


ing pencil will produce a clean, clear 


66-181 Diamond Marking 


now you can have 
machlett_auto-burettes 
in schellbach type tubing 


Now your liquid dispensing operations are fur- 
ther expedited with the addition of Schellbach 
type tubing to famous Machlett Auto-Burettes. 
Embodying all of the fine features of standard 


Machlett Auto-Burettes, this new model permits ie 
easy observation and measurement of colorless 
liquids. | | 


8-527 Auto-Burettes are made of Shellbach type 
tubing and graduated to Bureau of Standards’ | 
specifications. Complete with iron tripod stand. 


Reservoir | 
Cap. ml. Cap. ml. Subdivisions Price 
500 2 0.01 $24.50 
1000 5 0.02 25.75 
1000 5 0.05 25.00 
1000 10 0.05 27.00 
2000 25 0.10 29.50 
2000 50 0.10 31.00 


and here’s the new 
kemflex polyethylene tubing 


74-997 Kemfiex Polyethylene Tubing is the answer to your labo- 
ratory tubing needs. iy will withstand flexing almost in- 


definitely and can used safely with any solution. 
44-99 997 KEMPLEX THYLENE TUBING 
Inside Wall Less 50 to 00 to Over 
ickness 50 Feet™ 99 feet* 999 Feet* 1000 Feet* 
1/8” 16” $.30 $.21 $.17 $.12 
3/16” 1/16” d 22 16 
1/4” 1/16” 48 32 25 19 
3/8” 1/16” 38 32 -26 
1/2” 1/16” 40 33 


46 
*Above . are per foot 
All Prices F.O.B. New York 


E. MACHLETT & SON 


EeUBUBHED 1607 
DOTMOFY APPARATUS + SUPPLIES + CHEMICALS 
220 East 23rd Srreet: New Yor« 10,N.Y. 
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A new 


concept in 
research 
instrumentation 


“BUILDING BLOCKS” 


OPTICAL AND ELECTRONIC COMPONENTS 


“Building blocks” are functional optical and elec- 
tronic instrument components designed by Perkin- 
Elmer to afford maximum flexibility in research 
instrumentation. By proper selection and combina- 
tion of available or special components, various in- 
struments may be evolved to deal with nearly all 
problems concerning radiation in the ultraviolet, 


visible and infrared spectral regions. 


American Cyanamid Company— 
Monochromator with Raman spec- 
trometer attachments built by 
Stamford Research Laboratories. 


Sloan-Kettering Institute — Monochromatic 
light source for microscope illumination used 
in cancer research to show UV absorption. 


December 5, 1952 


able prisms. 


1) Some of the components available in the build- 
i! | ing blocks series are listed here: 
hie Detestor and Exit Optics Amplifiers Mirrors 
Sampling Cells 


able on request. We welcome inquiries concerning 
your electro-optical instrumentation problems. 


THE PERKIN-ELMER CORPORATION 
840 MAIN AVENUE, NORWALK, CONNECTICUT 


- 
a = 
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Fordham University—Two-monochromator set-up for testing reaction 
of human eye to light intensity developed at psychology laboratory. 


For optical design and electro-optical instruments 


PERKIN @Y ELMER 


Basic blocks in the series are the Perkin-Elmer 
Single and Double Pass Monochromators. Both 
models operate from 0.2 to 40 microns, with suit- 


Bulletin 103, containing complete details, is avail- 
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SPECTROPHOTOMETRY 


Coleman Jr. (MODEL 6) 
SPECTROPHOTOMETER 


For rapid, routine analysis, control and research 
where only spectrochemistry is worked. Com- 
plete with plastic light shield, mounting pads, 
transmittance - density 
scale, operating direc- 
tions and constant 
voltage transformer. 
For use on 110-120 
volts, 60-cycle. A.C. 


only. 
$460 


A multi-purpose instrument for spectrochemistry 
that can be adapted for photofluorometry, neph- 
elometry and spectro and electro titrations. Sup- 
plied with top-carrier, 
filter, transmittance-den- 
sity scale, mounting pads, 
operating di- 
rections and 
constant volt- 
age transform- 
er. For use on 
110-120 volts, 
60-cycle. A.C. 
only. 


$635 
WRITE FOR DESCRIPTIVE BULLETINS 


Coleman Universal 
(MODEL 14) 
SPECTROPHOTOMETER 


STANDARD 


34 West 4th Street 


FISHER’S MANUAL OF 
STANDARDIZED 
PROCEDURES FOR 
SPECTROPHOTOMETRIC CHEMISTRY 


Contains 224 METH- 
ODS for the deter- 
mination of 115 SUB- 
STANCES in various 
biological fluids. In- 
cludes 115 CALI- 
CURVES and 6 
CHARTS. 339 
TESTS can be per- 
formed from the 728 
PAGES of this man- 


$30.00 


ual that will pay for itself many times over. 


SCIENTIFIC SUPPLY CORP. 
New York 12, N. Y. 
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Sanborn instruments 
for the recording 


of physiological phenomena* 


PHOTOGRAPHIC 
Phonocardiogram 
of DIAGNOSTIC quality _ 
WITH 
High-deflection-speed CARDIETTE 
electrocardiogram Equipped with one 
ECG amplifier and 
one heart sound amplifier, 
Both are removable 
OR, two other and interchangeable. 
Additional ECG amplifier 
physiological phenomena available if recording of 


*cardiograms and/or other physiological 
phenomena in combination is desired. 
Paper speeds 2.5, 25 and 75 mm/sec. 

AC power operated. 6cm. bromide paper. 


in combination. 


Electrocardiogram 
CARDIETTE 
one other physiological . 
phenomenon Each of the two channels 
may include either a Carrier Type 
or General Purpose Amplifier, 
or the latter in combination 
OR, two other with either ECG or DC 
F Preamplifiers. Amplifiers and 
physiological phenomena wv preamplifiers interchangeable, 
in combination. Five dual sets of speeds 


—5 and 0.5, 10 and 1, 25 and 
2.5, 50 and 5, 100 and 10 mm/sec. 
5 inch recording Permapaper. 


For further information CAMBRIDGE 39, 
on either or both of 
these instruments, address Sanborn | Company MASSACHUSETTS 
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Spiral Fraction Collector 


A Sturdy 
Simple 
Mechanism 


The fraction collector has 
time intervals from 5 sec. to 
20 min. in one second steps. 
The column is stationary, and 
the stainless steel test tube 
holder moves under it. Capa- 
city 200 tubes. 


! 


od 


Only 19” square. 
Highly stable. No 
batteries. No paper 
threading —entire 
platen drops. Records 
electrocardiogram, 
pressure, tempera- 
ture, skin resistance, 
etc. 


8 channel 
Electroencephalograph 
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GME 4 FRANKLIN AVE. 


For Modern Respirometry 


the new quiet Model 2 GME-Lardy circular War- 
— with manometer clamps and stainless steel 
tank. 


Circular Shaker 

The circular shaker is quiet and durable. 
Precision ball bearings are used on the main 
shaft and eccentric. The speed is continuously 
adjustable, Can safely be placed on any labora- 
tory table. Does not creep. Diameter 17”. 
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THE BIOTIC WORLD AND MAN 
by LORUS J. MILNE and MARGERY J. MILNE 


Presents an integrated picture of the whole science of biology, showing how 
various branches interlock and interact; 459 photographs and 260 line drawings, 
largely original with the authors, brighten student interest in this stimulating text. 
Liberal quantities of charts, graphs and tables are provided. Emphasis is placed on the 
applications of biology. Taxonomy as well as technical terminology is kept at a 
minimum. 

768 pages @ 7” x 934” @ Published May 1952 


PLANTS FOR MAN 
by ROBERT W. SCHERY, Washington University 


Here, for the first time, is a text that presents an integrated cultural approach to the 
plant-man relationship. It gives perspective to the study of the vegetable kingdom, and 
discusses the sociological and moral factors behind plant-man relationship. The text 
is organized into sections according to the part of the plant used. In each subgrouping, 
a typical specimen is chosen for careful exposition. 


564 pages @ 7” x 10” © Published February 1952 


MICROBIOLOGY OF WATER AND SEWAGE 
by PERCY L. GAINEY and THOMAS H. LORD, Kansas State College 


For the first time, the subjects of water microbiology and sewage microbiolo 
have been combined in a textbook. The text is written at a level suitable for the 
student who has little previous background in biology, inorganic and organic chemistry. 
Beginning with the fundamental properties of living creatures, the text next discusses 
bacteria as organisms. From there, it moves into a consideration of water bacteriology. 
With this background the student is fitted for the consideration of sewage microbiology. 
Finally, special problems in rural and industrial waste treatment are shown. 


512 pages @ 84%" x11” Published July 1952 


STRUCTURE AND DEVELOPMENT 


OF THE VERTEBRATES 
by FLORENCE MOOG, Washington University 


This is the first book to replace traditional arbitrary separation of Comparative 
Anatomy and Embryology by a unified treatment that presents each new piece of 
information at the point where it is most useful to the student, regardless of whether it 
is formally labelled “anatomy” or “embryology.” By showing how individual verte- 
brates develop, this text helps student understand how higher forms evolve from 
lower ones. By teaching the structure of different forms along the vertebrate scale, 
it shows the student why individual animals develop as they do. 


192 pages @ 8” x11” @ Published September 1949 


Send for Your Copies Today 
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Routine clinical lysis Stesne-genpensice work 
Adsorption al control 
Electrophoresis research G analysis Diffusion turbidity measurements 


Mechanical dialysis 


Both models of Aminco Electrophoresis Apparatus constitute 
complete electrophoresis laboratories in single, compact units. 
They incorporate precise schlieren optics in an air-conditioned 
space, automatic integral refrigeration system, built-in line- 
voltage-regulated and current-stabilized high-voltage power 
supply, rapid internal dialysis facilities, and temperature-regu- 


lated water bath. 


put and a wide variety of 


sample volumes. 


Aminco-Stern universal re- Aminco portable mode! for 
search model for large out- routine research and clini- 


cal use on a smaller scale. 


BULLETIN 2175-K BULLETIN 2281-K 


AMERICAN INSTRUMENT COMPANY, INC. 
Silver Spring, Maryland ¢ In Metropolitan Washington, D. C. 
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A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a “one stop” source of 
supplies required in biological and microbio- 
logical research. 


It lists Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 
of Biochemicals for Investigational Use. 


PRICE LIST 


SPECIAL 
PRODUCTS 
RESEARCH 


Write for Your 
Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


® 60 LABORATORY PARK ° 


CHAGRIN FALLS, OHIO 


Science, Vol. 116 


| ELECTROPHORESIS-SCHLIEREN APPARATUS 
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complete multi-purpose units for... 
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MICROBOLODICAL 
BACTERIOLOGICAL 
AL 
MUTRITIONAL 


Polyethylene Ware 
Shock-proof—inert—low 
specific gravity—non-brittle 


Wide selection of useful containers now available 


The physical and chemical charac- 
teristics of polyethylene laboratory 
ware make this equipment especially 
useful in handling, storing, and trans- 
porting corrosive liquids and solids. 
Polyethylene is practically unbreak- 
able. It is chemically inert; resists 
attack by sulfuric, nitric, hydrofluoric 
and hydrochloric acids. .. aniline, 
silver nitrate, zine chloride, 30% 
hydrogen peroxide . . . ammonium and 
sodium hydroxides, ete. In fact, poly- 
ethylene ware can be used safely with 
practically any acid or alkali and a 
great number of organic compounds. 


The advantages of chemically inert, 
easily cut, non-breakable polyethylene 
tubing are apparent. It is suitable for 
permanent installations in multiple 
extraction assemblies, temperature reg- 
ulating set-ups for refractometers, 
apparatus for distillation under reduced 
pressure, etc. Because of the low 
specific gravity (only 0.92), poly- 
ethylene containers are light in weight. 
This feature is often important in 
handling and transferring various 
solutions or chemicals. 

Write for Bulletin 12 
giving prices. 


aloe scientific oivision of a. s. company 


5655 Kingsbury « St. Lovis 12, Missouri 
Los Angeles Son Francisco* New Orleans Konsos City Mii polis Atlanta Washi D.C. 
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DIALUX 


MICROSCOPE 


When Leitz brings out a new microscope design, it is 
big news, and the new DIALUX is the greatest Leitz news in more than 
a decade. Exclusive new features give the DIALUX a convenience and 
practicability which reaffirm Leitz leadership in microscopic develop- 
ment. See it, try it, compare it soon. We think you'll agree it’s years 
ahead in precision and ease of operation. 


For transmitted light * 4 apochromatic objectives * also available with 
achromatic objectives + Both Monocular and Binocular tubes + Monoc- 
ular tube for photomicrography + Stage controls on common axis + 
Sturdy yet light weight construction + Polished oak fitted case. 


Tube revolves in 360° arc, 
may be used in any position 


Nosepiece and objectives 
slide out horizontally 


Objective safety retractor. . . 
backs up automatically on 
slightest pressure, prevents 
damaging contact with slide 


Substage condenser slides 
out of dovetailed fork 


Safety locking device 
prevents vertical or horizontal 
movement of mechanical stage 
when not in use 


For details, write Dept. E. LEITZ, Inc., 304 Hudson Street, New York 13, N.Y. 
LEITZ MICROSCOPES-SCIENTIFIC INSTRUMENTS-BINOCULARS-LEICA CAMERAS AND ACCESSORIES 


20 Sorence, Vol. 116 


e © 
news 
cw 
t e* igh 
mos des* 
he pe 
w ade 
j 
a Removable head with exclusive = a 
bayonet clamping arrangement ler. 
v 
a. 
ow 


odel 


International Refrigerated Centrifuge 


The New International Model PR-1 Portable Refriger- 
ated Centrifuge embodies the many time-proven fea- 
tures found in previous models and, in addition, in- 
corporates important engineering improvements. The 
result is superior performance in the laboratory with- 
out increase in cost. 


A new type of temperature controller enables the user 
to pre-select the operating temperature within the Cen- 
trifuge chamber. Temperature is controlled within C. 
and indicated on a calibrated dial. 


An autotranstormer speed controller is provided with alter- 
nating current models, eliminating heating associated with 
the rheostat type of controller, and providing uniform, 
stepless speed control throughout the entire range. 


A new hinged panel provides easy access to all instru- 
ments and electric controls, thus facilitating maintenance. 


| and minimizes the possibility of gas leakage. 


A hermetically sealed unit is substituted for the open 
type compressor heretofore used. This eliminates trouble- 
some vibration caused by the action of the compressor 


Interchangeable accessories are availoble in wider variety, 
enhancing the usefulness of the Centrifuge. 


Send today for new descriptive Bulletin RC-I952 containing complete details and current prices. 


INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorhic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; FFibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phloridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N. 
Telephone Plaza 7-6317 


CAMBRIDGE 
SURFACE TENSION 
INDICATOR 


For Measuring Surface and 
Interfacial Tension 


The Cambridge Surface Tension Indicator is based on the 
instrument designed by Dr. P. L. de Noiiy for the measurement 
of the surface tension or interfacial tension of liquids by the 
ring method. An accurate determination is possible in one to 
two minutes with this instrument. It is particularly useful for 
tests of surface tension of liquids which are available only in 
small quantities. In such tests a watch glass or silver vessel is 
substituted for the cylindrical vessel shown. Send for Bulletin 7A. 


CAMBRIDGE INSTRUMENT CO., INC. 
3748 Grand Central Terminal, New York 17, N.Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


YOUR LABORATORY PROBLEMS 


@ Let us help you with your laboratory supplies. 


@ You will find information regarding our capacity to serve you at our exhibit at the AMERI- 
CAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE meeting in St. Louis, December 26 through 


31 inclusive. 


@ Be sure to visit our exhibit, space numbers 79 AND 80. 


e Especial attention is given by us to institutions as well as to individuals. Heads of the de- 
partments of biology and chemistry are especially invited to visit us. 


GRADWOHL LABORATORY SUPPLY COMPANY 
3514 Lucas Avenue, St. Louis, Missouri 
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Your Chance to Own a Very Fine Instrument 


IMPORTED MICROSCOPE 


100, 200, 300 Power yd 
Good optical qualities. Fine $] 49s | 


focusing. Certainly not the 
equal of a $200 instrument— 


MAKE YOUR OWN = 
ASTRONOMICAL TELESCOPE 


but definition is surprisingly 1 OCULAR 
clear and good .. . in fact 3 OBJECTIVE LENSES 
amazingly so at this price. RACK & 
Serviceable construction. The PINION 
greatest microscope bargain FOCUSING 
on the market! 

REVOLVING 
TRY IT FOR 10 DAYS... if DISC-LIGHT 
you’re not completely satisfied ADJUSTABLE 
your money will be refunded MIRROR 
in full. SQUARE STAGE 

” 

Instrument comes packed in bo SLIDE CLAMPS 
sturdy, hard wood case. 
Stock No. 70,008-W ...........6.cceceee $14.95 Postpaid t 


|___ IMPORTED 
¥% TRIAL | BABY MICROSCOPE 


OWLY 5” HIGH! JUST $4.00 Postpaid! 


x30 ONLY 


IMPORTED PRISM Students, beginners, or full-Bedged 
men will find plenty of use for this lit- 
include in- : pi an ma- 
20X TELESCOPE costed opticn, achromatic lenses: leather | terials, metals, ote —it gives good, sbarp 
case incl. ®t no extra cost Pod. definition! Good optical qualities, hinged 
and Tripod Stock + Model Price® base for inclined, easy viewing, easy-to-use 
throughout. 1506-W .... 6x30 LF .. $39.50 pinion focusing. 
Weighs 7 ounces; 6%” closed length. 1512-W .... 7x35 LF 45.50 dise- mirror. A real buy! 
184%” open length. Achromatic objec 1524-W . 7x ~4 10-day refund priv. 
tive lens lew refiecti ted on inside. 1525-W .... 7x Y a 
Makes Swivel- Prices suown, - Stock 3£50,000-W $4.00 Postpaid 
head tripod is collapsible. 9” high. for Central Focus add $4 addi- 7 = 
Stock | tional to above prices IMPORTED! 50 POWER POCKET MICROSCOPE 
Instr. Wi * all prices subject All Metal Metall! 


LOOK AT THESE BARGAINS! 


Polished Chrome Diagonal 34, 49 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses Desens of Pascinatt 
° ing Uses. Easy to focus. Excellent, 
ou to make the following size projectors: strong eptical qgutem. Practical fer carts of 


minute, close-up examinations. Gives wonderful, sharp, 
Polished chrome diagonal bottom concentrates light on cane . neve on the 
most compact, handy microscope ever offered at the price—a $7 value. Metal 


SO MUCH for SO LITTLE! 


SIMPLE LENS KITS!—Kits inciude plainly written, illus- PREPARED MICROSCOPE SLIDE SETS 10 Slides in Set—Standard Size 
trated booklet showing how you can puila lots of optical Stock No. 40 006-W Vegetables ............ 2.2.4.5. (Per Set) $2.50 P.P. 
items. Use these lenses in experimental optics, building | (Per Set) $2. 
TELESCOPES, low power Microscopes, etc. Stock No. 40,008-W Micro-Organisms ................ (Per Set) $3.00 P.P. 
Stock #2-W—10 lenses Wendy, Usetet 

Stock 310. W—80 lenses HAND SIGHTING LEVEL 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest Indispensable as a hand sighting teal a 
development! Optically flat to % wave length. Size: that projects a level line of sight. 
1-15/16” x 2-15/16”"—%” thick. Reflects approximately 50% Invaluable for laying out drains, 
and transmits approximately 50%. No light is absorbed. ditches, foundations, gardens; fer 
Has a three-layered film which accomplishes non-absorption. ee itete contour oy and soll eresien werk. 

. Simple illustrated directions with each instrument. ¢ 

Stock ....... $2.50 Postpaid 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS ons 0. 
\Write for FREE CATALOG W | ONDER BY STOCK WO. 


EDMUND SCIENTIFI 
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II See the craters of the moon, the rings of 
= and the Thousands of amateun 
| have turned out instruments at a fraction of 
- the cost of commereially built ones. You can do the 
= same. No special skill required. And what pride you . ' 
- will take in an Astronomical Telescope you have bull’ te 
(~) with your own hands. Your telescope will be worth up 4 
to $600. Our kits include: PYREX MIRROR BLANK ; 
—PLATE GLASS TOOL—TEM- © 
i 
Btod | 
| C CORP., BARRINGTON, N. J : 
er eve 
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PHOTOVO Densitometer 
CH ROMATOGRAPHY 


A photoelectric precision instrument for 
the rapid and convenient evaluation of 
strips and sheets in filter paper chro- 
matography and paper electrophoresis 


PHOTOVOLT CORP. 


DON’T MISS... 


SCIENCE’S NEWEST MIRACLE 


SERVALL | 
REFRIGERATED CENTRIFUGE 


to be shown at the 


AAAS Meeting in St. Louis 
December 26-31—Booths 2 & 3 


Yes, this 7 rotor interchangeable marvel and 
other exciting new SERVALL lab accessories 
already proven invaluable in routine and re- 
search projects in the medical and scientific 
fields will prove their excellence before your 
very eyes. Convention participants are cordially 
invited to stop by at the SERVALL exhibit and 
discuss their problems with the attendants who 
will be happy to offer suggestions and advice. 


95 Madison Ave. 


Also 
Colorimeters pH Meters 
Fluorimeters Electronic Photometers 


Reflection Meters Multiplier Photometers 
Interference Filters 


New York 16, N. Y. 


inc. 


210 Fifth Avenue, New York 10, N. Y. 


Electrodyne 
Student Stimulator Model 461-D 
Some typical uses 


* Concept of “threshold” (voltage and frequency). 

¢ Frog gastrocnemius—relation of amplitude of con- 
traction to voltage of stimulus—relation of stimulus 
frequency to threshold voltage (summation of in- 
adequate stimuli; current decay, etc.). 

Frog sciatic—gastrocnemius—temporal summation— 
supramaximal stimuli at frequencies ranging from 

per sec. to 100 per second, with progressive fusion 

of mechanical response. 

* Stimulation of human “motor points’ at various 
frequenci uman nerve muscle study using finger 
ergograph. 


Price $81.50. Immediate delivery from stock. 
Send for complete details 


Stimulator for Laboratory Use 


The model 461-D Electrodyne Stimulator is designed 
primarily for use in student instruction and physiological 
and pharmacological research. Many industrial pharmaceu- 
tical concerns use this model for testing nerve reactions to 
anesthetics. The output pulse has a constant wave form 
independent of stimulus strength and repetition frequency. 
A maximum voltage of 250 volts is readily and accurately 
controlled over three ranges and can be either positive or 
negative. 


The stimulator produces a series of pulses at ten different 
repetition rates ranging from 0.5 to 100 per second, and 
can also be used to produce a single stimulus. 


Each pulse is signalled by a flash from a neon lamp. A 
synchronized pulse for operating a standard signal magnet 
is generated by a separate circuit so that there is no inter- 
ference with the characteristic of the stimulus pulse. A 
transformer is used to match the impedance of the signal 
magnet to that of the tube circuit, so no batteries or relays 
are required. 


All controls and indicators are conveniently located on 
the sloping front panel. Stimulus and signal pulses are 
brought to binding posts at either end of the panel. The 
device is of rugged, drip-proof construction. 


The ELECTRODYNE CO., 32 Oliver St., Boston 10, Mass. 
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Fisher representatives are available to discuss Unitized furniture arrangement or any other laboratory requirement. 


What's Your Problem? 


Your laboratory problem is no problem at all to us. 
Our large and readily available stocks of modern 
instruments, apparatus, laboratory furniture and reagent 
chemicals provide the complete answer to practically 
every conceivable laboratory requirement. 

These stocks are kept at six plants strategically 
located throughout North America to assure prompt 
service on all day-to-day laboratory needs. Repair and 


FISHER 


America’s Largest Manufacturer-Distributor af Laboratory Appliances and Reagent Chemicals tha 
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maintenance service is provided to keep your instru- 
ments in top shape . . . and technical assistance is 
available for the selection of proper instruments, pro- 
cedures and applications to meet your specific require- 
ments. Write today to the plant or office nearest you. 


Fisher Scientific Compony—Plants ond Complete Stocks: Pittsburgh, New 
York, Washington, St. Lovis, Montreal, Toronto. Branch Offices: Buffalo, 
Chicago, Clevelond, Detroit, Philodelphio. 
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ADENINE 
ADENINE SULFATE 
ADENOSINE DIPHOSPHATE 
ADENYLIC ACID 

(Adenosine 8 phosphoric) 
AMMONIUM URIDYLATE 
COZYMASE (COENZYME I) 
CYTIDINE SULFATE 
CYTIDYLIC ACID 
2 THIO CYTOSINE 
DESOXYRIBONUCLEIC ACID 
GLUCOSE-1-PHOSPHATE 
GLUTATHIONE 
GUANINE ( Base) 
GUANINE HYDROCHLORIDE 
GUANYLIC ACID 
HEXOSE DIPHOSPHATE 
HYPOXANTHINE 
INOSINE 
18O-CYTOSINE 
MANGANESE NUCLEATE 


For 
PURINES PYRIMIDINES 

ADENOSINE 

(Sodium and Barium Salts 

(Adenosine 5 phosphoric) 
CYTIDINE 
CYTOSINE 
FRUCTOSE-6-PHOSPHATE 
GLUCOSE-6-PHOSPHATE 

Free 

GUANOSINE 

(Fructose-1-6-Diphosphate) 
IRON NUCLEATE 
5—METHYL THIOURACIL 


NUCLEIO ACID 
(Ribose Nucleic Acid) 

PHOSPHOGLYCERIC ACID (D-3) 

PROTAMINE NUCLEINATE 

PROTAMINE SULFATE 

D (-) RIBOSE 

SODIUM RIBONUCLEATE 

SODIUM DESOXYRIBONUCLEATE 

THYMINE (5 METHYL URACIL) 

URACIL 

URAMIL (5 Amino Barbituric Acid) 

URIDINE 

URIDYLIC ACID 

XANTHINE 


XANTHOSINE 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


assure you gases of known purity and uniformly high 


glass bulbs. 


bun Canada: Dominion Oxygen Company, Limited, Toronto 


Trade-mMork 


M. S, C. 
(Mass Spectrometer Checked) P 
RARE GASES 


» NEON ARGON « KRYPTON XENON 


LINDE Rare Gases cre mass spectrometer checked to 4 


"quality. Available in commercial-size cylinders and 


Linde, the world’s largest producers of gases derived 
from the atmosphere, can meet your individual 
of purity... volume ... mixtures... containers... 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street New York 17, 


A new and complete 

line of paper 
chromatographic 

equipment 

carefully engineered 

for use in this new @ 
field of analysis. jj 


CHROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
ULTRAVIOLET LAMPS 
DRYING OVENS 
INDICATOR SPRAYS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 

CLIPS 


Prompt Delivery 


1135 THIRD STREET, OAKLAND 26, CALIFORNIA 
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RESEARCH 
and 
LABORATORY 
MICROSCOPES 
of 
HIGHEST 
PRECISION, 
UNIQUE DESIGN 
and 
OUTSTANDING 
PERFORMANCE 


Zeiss-Opton Research and Zeiss-Winkel Standard 
Laboratory Microscope Model W Microscope Model 
GF-525 


There is so much to say about these magnificent instruments 
that only detailed specifications and data can illustrate their 
utility and versatility. 


Write for illustrated booklets on one or both microscopes, 
and learn why we take justifiable pride in offering ZEISS— 
OPTON and ZEISS-WINKEL microscopes of various types 


covering a wide range of applications. 


Write for free, detailed specifications 


CARL ZEISS, INC., 485 Fitth Avenue, New York 17,N. Y. 


Guaranteed uninterrupted repair service 
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"Let’s meet at the 


BAUSCH & LOMB EXHIBIT 


of the world’s finest 
optical instruments of science” 


100 
A.A. A.S. INTERNATIONAL SCIENCE EXHIBITION” 


Kiel Auditorium, St. Louis 
DECEMBER 27-30 
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Preview of the 119th Meeting, AAAS, St. Louis 
December 26—31, 1952 


HE 119th meeting of the American Association for 
Advancement of Science—in the quality and 
variety of its programs, in the several conferences now 
on an annual basis, and in the business to be trans- 
acted—will be one of the most important annual meet- 
ings in the history of the Association, now well into its 
105th year. In addition to the programs of the 18 sec- 
tions and subsections, 56 societies and other organiza- 
tions are participating in the meeting. These include 
three mathematical societies; the Oak Ridge Institute of 
Nuclear Studies; the Society of Systematic Zoology; 
three science teaching societies; the Society for Industrial 
Microbiology; and such medical groups as the American 
Academy of Forensic Sciences, the American Association 
of Hospital Consultants, the American Physiological 
Society, and the American Psychiatric Association. 

Faculty members of Saint Louis University and of 
Washington University have generously assisted some of 
the Association’s sections in arranging symposia or ses- 
sions of invited papers that will bring together special- 
ists from all parts of the nation. Scientists of the re- 
search laboratories of Anheuser-Busch, Inc., and Mon- 
santo Chemical Company have been responsible for other 
symposia. Local members and friends of the Associa- 
tion—scientists, industrial executives, physicians, and 
others—are cooperating to make the sixth St. Louis 
meeting at least as well attended and as successful as 
the previous five meetings in this metropolis of the Mis- 
souri-Mississippi basin. Washington University is host to 
the mathematicians for four intensive days. The nation- 
ally known Central Institute for the Deaf and the Mis- 
souri Botanical Garden will each be the scene of a day 
of sessions for Sections M and G, respectively. AAAS 
Section C and the Academy of Science of St. Louis will 
collaborate in a celebration of the centenary of Wash- 
ington University, the dedication of Louderman Hall, 
and the vice-presidential address of Carroll A. Hochwalt. 

Officially, this meeting of the Association is the con- 
cluding event of the Centennial of Engineering, and 
there is a substantial emphasis on engineering, physics, 
chemistry, and industrial science in the more than 300 
sessions. No principal field of science, however, will be 
neglected. Indeed, the botanical sciences, with both sym- 
posia and sessions for contributed papers, are well rep- 
resented; the zoological programs—with papers, four 
public discussion panels of books (in which eight au- 
thors will debate their subjects), and symposia—are wide 
in their appeal; and the medical sessions are more numer- 
ous and varied than at any AAAS meeting in recent 
years, 

This year the AAAS is sponsoring three general sym- 
posia: ‘‘ Disaster Recovery’’ (two sessions) is a serious 
attempt to assess the common principles and aspects of 
recovery from large-scale disasters, both natural and 
man-made. ‘‘ Applications of the Theory of Games’’ will 
interest mathematicians and laymen alike. ‘‘ The Nation’s 
Nutrition: From Soil to Cytoplasm’’ (two sessions) 
brings together all pertinent aspects of the sources of 
food and the biochemistry of human nutrition. Speakers 
in these general symposia not only are national authori- 
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ties but are able speakers as well. Sixty symposia and 
panels are being sponsored or cosponsored by AAAS 
sections (Science, 116, 550 [1952]; THe ScrentTiric 
MONTHLY, 75, 322 [1952])—in contrast with the 42 sym- 
posia featured at the Philadelphia meeting last year. 
In scheduling a record-breaking number of symposia, 
however, the sections have not failed to provide oppor- 
tunities for those who wish to read papers. The follow- 
ing sections have multiple, and in some cases concurrent, 
sessions for contributed papers: C—Chemistry, D—As- 
tronomy, E—Geology and Geography, F—Zoological Sei- 
ences, G—Botanical Sciences, H—Anthropology, I—Psy- 
chology, L—History and Philosophy of Science, Np— 
Pharmacy, and Q—Education. 

The Conference on Scientific Manpower II and the 
annual Academy Conference have been joined this year 
by the Conference on Scientific Editorial Problems I. 
The special sessions—the annual addresses of the Amer- 
ican Mathematical Society and the United Chapters of 
Phi Beta Kappa (both on Dee. 27), of the retiring 
AAAS president (Dec. 28), the National Geographic 
Society, and the Society of the Sigma Xi (both on Dee. 
29), and the Scientific Research Society of America (Dec. 
30)—are described later. At the meetings of the Asso- 
ciation Council, revision of the constitution and bylaws 
and the problem of a new headquarters building are two 
important matters that will be considered. 

The Annual Exposition of Science and Industry will 
again be a large-scale series of exhibits of the latest 
tools and techniques in science and industry. As will be 
noted from the appended directory of exhibitors and 
the descriptions of their exhibits, there will be an espe- 
cially prepared exhibit by the Association of American 
Railroads; the American Cancer Society’s exhibit on 
eancer of the cervix is new; and there are interesting 
and important scientific exhibits in medicine and in in- 
strumentation. Adjacent to the exposition, the AAAS 
Science Theatre once more will show the latest foreign 
and domestic scientific films. All principal fields of science 
are represented in the programs, and many of the titles 
are late 1952. 


Hotel Headquarters 


An article on ‘‘Hotel Headquarters’’ appeared in the 
July 25 issue of Scrence (116, 97 [1952]), in which the 
headquarters hotels for sections, subsections, and partici- 
pating societies were listed. Any additions or last-minute 
changes will be found in the General Program. 


Registration 

Main Registration-Information Center. The Main Regis- 
tration-Information Center is located in the Kiel Audi- 
torium, at the top of the ramp which begins at the 14th 
St. Entrance. It will be open daily, Friday, Dec. 26, 
through Wednesday, Dec. 31, 8 a.m. to 6 P.M., except on 
Monday evening, Dec. 29, when it will remain open till 
11 P.M. to accommodate those nonregistrants who wish 
to attend the Biologists’ Smoker. 

Badges and General Programs may also be obtained 
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at the supplementary registration desks, but the Main 
Registration is the only place to receive supplementary 
literature, maps, and the like. Advance Registrants (who 
have received programs and badges prior to the meet- 
ing) are urged to visit the Main Registration, at any 
convenient time, to receive these items. ~ 

Supplementary Registration Desks. There are four sup- 
plementary registration desks, as follows: 


Hotel Jefferson 
Dec. 26 Noon-9 P.M. 
Dec. 27 8 AM=-8 P.M. 
Dec. 28 8 P.M. 
Dee. 29 8 aAM.-8 P.M. 
Hotel Statler 
Dee. 26 4 P.M.-9 P.M. 
Dec. 27 8 a.M.-8 P.M. 
Dec. 28 8 A.M.-8 P.M. 
Dec. 29 8 AM—1 P.M. 
Hotel De Soto 
Dec. 26 1 P.M.-9 P.M. 
Dec. 27 8 aM-8 P.M. 
Washington University, 
Women’s Building 
Dec. 26 Noon-9 P.M. 
Dee. 27 8 a.M.-8 P.M. 
Dee. 28 Noon-6 P.M. 


Registration Fee. Each person who registers has the 
satisfaction of knowing that he has paid his personal 
share of the expenses of the meeting, and that he has 
become a definite participant in the meeting. As a regis- 
trant, he may visit the AAAS Science Theatre repeatedly 
and enjoy refreshments and tobacco at the Biologists’ 
Smoker. The AAAS registration fee for all persons is 
$2.50. Each registrant receives a receipt, a Convention 
Badge, and the General Program-Directory—the only 
publication with the programs of all 18 AAAS Sections 
and the 40-50 participating organizations. Those who wish 
an extra copy of the General Program-—Directory, valuable 
for its general reference material on the AAAS, may 
secure one for $1.50. Any person who purchased an ad- 
vance copy of the General Program-—Directory but did not 
register in advance and who then attends the meeting, 
may complete his registration by the payment of $1.00— 
for which he receives his Convention Badge and the privi- 
leges that go with it. 

AAAS Convention Badge. The AAAS Convention Badge 
should be worn throughout the meeting because (1) it 
reminds others to register; (2) it is needed for admission 
to the AAAS Science Theatre, the Biologists’ Smoker, 
and the Reception that follows the Presidential Address ; 
and, not least, (3) it helps your friends to find you. 

Visible Directory of Registrants. The Visible Directory 
of Registrants is located in the Kiel Auditorium and is 
reached by passing through the exhibit area of the An- 
nual Exposition of Science and Industry (around it when 
the Exposition is closed). The hours it will be open corre- 
spond exactly with the hours the Main Registration is 
open—daily, 8 a.M.-6 P.M., and Monday evening till 11 
P.M. The registration cards of all registrants are placed 
in the Visible Directory as soon as possible after regis- 
tration. The arrangement is alphabetical. The cards of 
advance registrants are completely alphabetized and 
typed, since they were posted in Washington prior to 
the meeting; all other registration cards are filed to the 
second or third letter of the surname (Ba, Be, etc.). 
Members of the Press, exhibitor personnel, and guests 
are included in the Visible Directory on blue cards. 

Mail, Telegrams, and Messages. Mail and telegrams 
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addressed in care of the AAAS will be held at the AAAS 
Office in the Kiel Auditorium. Every effort will be made 
to notify addressees listed in the Visible Directory, but 
the Association assumes no responsibility for the delivery 
of mail, telegrams, or messages. 

Telephone and personal messages will be filed alpha- 
betically in the AAAS Office, and the names for whom 
they are intended posted on a bulletin board. 

Society Meal Function Tickets. In general, tickets to 
the dinners, luncheons, or breakfasts of any participating 
society are obtainable only from representatives of that 
society and during the preceding sessions of the society. 
Any society, however, has the privilege of the use of a 
AAAS supplementary registration desk in its headquar- 
ters hotel to serve as a ticket booth, provided that that 
portion is manned by a representative of the society. 
Experience has shown that it is much more satisfactory 
to all concerned for each organized meal function to be 
the responsibility of the society that sponsors it. For a 
list of all meal functions, see ‘‘Dinners,’’ etc., in the 
General Program. 

Kiel Municipal Auditorium. The city-owned Henry W. 
Kiel Municipal Auditorium is a large, well-designed con- 
vention hall, generally rated as one of the best in the 
U. S. It faces north on Market St., with side entrances 
on 14th and 15th Sts., and thus is only a few blocks from 
all the downtown hotels. Except for the use of the Opera 
House portion on Monday evening, Dec. 29, for the Na- 
tional Geographic Society, only one entrance will be 
used—the 14th St. Entrance. From this entrance lobby, 
a ramp leads to the Convention Hall, or second floor level. 
Here in close proximity are located the Main Registra- 
tion—Information, the AAAS Office, the Annual Expo- 
sition of Science and Industry, the Visible Directory of 
Registrants, the AAAS Science Theatre—and Meeting 
Room 2, Assembly Hall 1, and Assembly Hall 2. To reach 
the ‘remaining session rooms, use the stairs from the 
corridors of Convention Hall. 


LocaTIon OF ROOMS AND FEATURES IN Kiet AvpIToRIUM 
(Use 14th St. Entrance for all rooms except Opera House) 
AAAS Office .......... Room A, Second Floor, 14th St. side 
Biologists’? Smoker Main Exhibition Hall 
(under Convention Hall), Street Level 
Rete... Convention Hall, Second Floor 
Light Refreshments ......0..00.0-.j.j-GbBo.- Corridor, Second Floor, 
14th St. and 15th St. sides 

Main Registration—Information Center ........ Second Floor, 
14th St. side 

Opera House Street Level, Market St. 
New Member Service .. Booth in Exposition 
Science Theatre .. . Room ron “Second Floor, 15th St. side 


Session Rooms 


Assembly Room 1 .ccccccnmecnnnesnnenen . Second Floor, 14th St. 
Assembly Room 2 .. 


Assembly Room 3 ... Third Ss 
Assembly Room 4 
Room B Second ‘* 14th * 
Room 3A Third 
Room 8B ce ce 
Room 38D ce ce 
Room 4A Fourth ‘* 14th ‘ 
Room 4B ce “ce 
Room 4C “ 
Room 4D... ce 


Visible Directory of Registrants..Second ‘* ‘* ¢ 
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Local Travel Directions 


Since all the downtown hotels and the Kiel Auditorium 
are within a few blocks of each other—5 to 10 minutes of 
leisurely walking—no local transportation is required. In 
the event of inclement weather, taxis are available; fares 
(35¢-45¢) are the same for one to four passengers if 
they travel together. CHEROKEE bus running east on Wash- 
ington Ave. turns south on 14th St. directly to the Audi- 
torium. Bus fare is 17¢. 

The distance to the Kiel Auditorium from Grand Ave. 
(Melbourne and Sheraton hotels) is about two miles; 
the distance from Kingshighway (Chase and Roosevelt 
hotels), about four miles. Use buses marked LINDELL on 
Lindell Blvd. or Locust St. for all but the Hotel Roose- 
velt; for the Roosevelt, use buses marked DELMAR or 
WasHINGTON. The Delmar bus line is six blocks from the 
Auditorium; the Lindell line, four blocks. Delegates 
should get off at 14th St. and walk south, or they can 
secure a transfer from either bus to the CHEROKEE line, 
which will take them directly in front of the Auditorium. 
Taxi fares are $1.00-$1.50 for one to four passengers 
(if together). 

The distance from the downtown hotels to Washington 
University is about six miles; from the Melbourne and 
Sheraton about four miles; from the Chase and Roose- 
velt about two miles. Going, use buses marked LINDELL 
on Lindell Blvd. for all hotels except the Roosevelt, for 
which use bus marked DELMAR, transferring to City Lim- 
ITs bus. Returning, use buses marked LINDELL, except for 
the Roosevelt, for which use Crry Limits bus (north on 
Skinker Blvd., transferring at Delmar Blvd.). Bus fare 
is 17¢ each way. Taxi fares range from 75¢ to $1.75, 
depending on distance, for one to four passengers (if 
together). 

Street-car transportation westward from the downtown 
area to Washington University is most direct via Routes 
11 and 14, which run west on Olive St. to near Kings- 
highway (on which they jog south from McPherson St.), 
then west on Waterman St., and, finally, west on Pershing 
Ave. Get off at Skinker Blvd. The eastward route is the 
reverse. Fare is 17¢ each way. (For street-car transporta- 
tion from Hotel Roosevelt, use Route 10 on Delmar, trans- 
ferring to City Limits bus at Skinker Blvd. 


AAAS Public Information Service 


Each person who will deliver an address or present a 
paper at the St. Louis Meeting is requested to provide the 
Association’s Public Information Service with 100 copies 
of a nontechnical abstract of his paper. One hundred 
copies of complete manuscripts are also required of papers 
presented by (1) officers of the Association; (2) officers 
and invited speakers who appear on the programs of the 
participating societies; and (3) authors whose papers are 
particularly newsworthy. Most authors already have rec- 
ognized the necessity of this procedure and have sent their 
material to the Association’s Director of Public Informa- 
tion, Sidney 8. Negus, Medical College of Virginia, Rich- 
mond. If you are an author of an address or paper and 
have not done this, please send to Dr. Negus, to arrive in 
Richmond on or before Dec. 15, 100 copies of your non- 
technical abstract and 100 copies of your full paper (or 
significant portions of it if it is unusually long). If it is 
impossible for you to send this material to Richmond to 
arrive by Dec. 15 (and mails are much slower in the pre- 
Christmas period), then mail all your material to Dr. 
Negus at the Hotel Jefferson, St. Louis—or deliver it to 
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him in person in the AAAS Press Room, Mezzanine, Hotel 
Jefferson, before or during the convention. Please be sure, 
as an aid to the Association’s Public Information Service, 
to send copies of your paper to your local newspapers with 
the time when it is to be presented in St. Louis indicated. 

The necessity of keeping the general public informed 
of the results of the scientific research which it supports, 
directly and indirectly, is evident. Organized science and 
the individual scientist must have the understanding and 
support of all. It is, of course, equally important that the 
advances of science be publicized with accuracy and 
clarity and without sensationalism. Progress in this diree- 
tion in recent years has been most, gratifying, thanks in 
large part to members of the National Association of 
Science Writers, other accredited seience reporters, manag- 
ing editors of American newspapers, and program 
managers of radio and television stations. 

It is in the interest of accuracy and completeness that 
science writers frequently wish to discuss various research 
results with investigators. It you are asked to cooperate 
in this respect or to participate in a press conference, 
please do so not only for your own protection but for the 
benefit of science in general. Seores of science writers will 
be covering the meeting. News stories filed by the repre- 
sentatives of all the wire services will be published and 
broadcast throughout the entire civilized world. At no 
other scientific meeting are the facilities for the dissemi- 
nation of the most recent findings in all branches of 
science so complete as they are at the meetings of the 
AAAS. 

This year, not only is the Association fortunate in the 
continued services of Dr. Negus, but also in its Local 
Subcommittee on Public Information, headed by Howard 
A. Marple, direetor of advertising and public relations, 
Monsanto Chemical Company. 


AAAS Business Sessions 


The Executive Committee of the Association will meet 
in the administrative secretary’s suite at the Hotel Jef- 
ferson at 8:00 P.M. on Friday, Dee. 26. Dates and hours 
of subsequent sessions of the Executive Committee during 
the meeting will be decided at this first session. 

The Council of the Association will meet Saturday 
afternoon, Dec. 27, at 4:00 P.M. in Private Dining Room 1, 
Hotel Jefferson. A second session of the Council is 
scheduled for Tuesday morning, Dec. 30, at 9:00 A.M. in 
the same room. All members of the Council have been 
notified individually, and it is hoped that all ean attend. 

Subjects to be considered by the Council (in addition 
to the prepared agenda) usually are first brought before 
the Executive Committee through the administrative 
secretary. During the meeting, communications for the 
Executive Committee should be submitted in writing and 
left at the Hotel Jefferson mail desk, addressed to Dr. 
Howard A. Meyerhoff. 

There will be a meeting of all section chairmen and 
section secretaries, Tuesday noon, Dec. 30, in Private 
Dining Room 4, Hotel Jefferson. Howard A. Meyerhoff 
and Raymond L. Taylor, Co-Chairmen. 


AAAS Special Sessions 


One of the characteristic and most important features 
of the annual meetings of the Association is the series of 
outstanding general lectures and addresses by distin- 
guished authorities. These special events, sponsored by 
organizations that meet regularly with the AAAS, are 
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joint sessions with the Association and are open to the 
general public of the city in which the meeting is held. 


I. Saturday evening, Dec. 27, C Room, Hotel 
Jefferson, 8:30 p.m. United Chapters of Phi Beta 
Kappa. 

Speaker: RicHarD H. SuHryock, Institute of the 
History of Medicine, The Johns Hopkins Uni- 
versity. 

Subject: The Interplay of Social and Internal 
Factors in the History of Science: As Illustrated 
in Modern Medicine. 

ArtTHuUR HoLLy ComPpToN, chancellor, Washington 
University, will preside. 

II. Saturday evening, Dec. 27, Room 100, Brown Hall, 
Washington University, 8:00 p.m. American 
Mathematical Society Josiah Willard Gibbs Lecture. 
Speaker: MARSTON Morse, Institute for Advanced 

Study, Princeton, N. J. 

Subject: Topology and Geometrical Analysis. 

JOHN von NEUMANN, Institute for Advanced Study, 
president of the society, will preside. 

III. Sunday evening, Dec. 28, Gold Room, Hotel Jeffer- 
son, 8:00 p.m. AAAS Presidential Address. 
Speaker: KirtLeEy F. chairman of the De- 

partment of Geology, Harvard University, and 
retiring president of the Association, 

Subject: The Common Ground of Science and 
Politics. 

DetTLeEvV W. Bronk, president, The Johns Hopkins 
University, and president of the Association, will 
preside. 

Preceding the address, CHARLES ALLEN THOMAS, 
president, Monsanto Chemical Company, and gen- 
eral chairman of the St. Louis Reception Com- 
mittee, will speak briefly. 

Following the address there will be an informal 
AAAS Presidential Reception in the adjacent 
Crystal Room. All registrants and members of the 
Local Committee are cordially invited to attend. 

IV. Monday evening, Dec. 29, Gold Room, Hotel Jeffer- 
son, 8:15 p.m. Society of the Sigma Xi. 

Speaker: D. M. 8. WarTson, professor emeritus of 
zoology, University of London, and Alexander 
Agassiz professor of zoology, Museum of Com- 
parative Zoology, Harvard University. 

Subject: Africa and the Origin of Man (TIllus- 
trated). 

Hucu Taytor, dean of the Graduate School, 
Princeton University, and president of the society, 
will preside. 

V. Monday evening, Dec. 29, Opera House, Kiel Audi- 
torium, 8:15 p.m. National Geographic Society. 
Speaker: W. Rosert Moors, Foreign Editorial Staff, 

National Geographie Society. 

Subject: Sunshine and Eclipse over Nigeria and 
Sudan (Illustrated). 

Kirtiey F. MATHER will preside. 

VI. Tuesday evening, Dec. 30, Gold Room, Hotel Jeffer- 
son, 8:00 p.m. Scientific Research Society of 
America, 

Speaker: SHIELDS WARREN, Cancer Research Insti- 
tute, New England Deaconess Hospital, Boston. 
Subject: The Contribution of Atomic Energy to 

Health. 

Karu T. Compton, chairman, Corporation of Massa- 
chusetts Institute of Technology, and chairman of 
the society, will preside. 


AAAS Science Theatre Programs 


The AAAS Science Theatre, a permanent feature of the 
Association’s annual meetings, presents showings of the 
latest domestic and foreign scientific films—nearly ail 
with sound—throughout the meeting period. Please note, 
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in the following schedule, that programs are both repeated 
and transposed to increase the opportunities to see par- 
ticular films. Most titles—but not all—will be shown 
twice. The Association is greatly indebted to all those 
who made these pictures and lent them for showing. 

The AAAS Science Theatre is in Room C of the Kiel 
Municipal Auditorium, a room which seats 225 comforta- 
bly. It is entered from the exhibit area of the Annual Ex- 
position of Science and Industry or from the wide semi- 
circular corridor containing the Main Registration. Enter 
the 14th St. Lobby of the Kiel Auditorium and proceed up 
the ramp to the second floor. 

The Science Theatre is a feature for the pleasure and 
information of all registrants attending the Annual Meet- 
ing, and it is deemed well worth the considerable projec- 
tion costs. It cannot be for the casual passer-by; thus, 
admission is restricted to those who wear the AAAS Con- 
vention Badge—or who show an Association Registration 
Receipt. 


Hours 


Saturday, Dec, 27 300 P.M—6:00 P.M. 
Sunday, Dee. 28 ....... $00 P.M.-6:00 P.M. 
Monday, Dee. 29 .........8:00 A.M.—noon; 2:00 P.M.-6:00 P.M. 
Tuesday, Dee. 30 8:00 A.M.—noon; noon-4:00 P.M. 


PROGRAM 1 


Saturday Afternoon, Dec. 27, 2:00 P.M.—6:00 P.M. 


1. Terra INcoeniTa. North American Philips Com- 
pany, Ine. Black-and-white. 20 min. 

2. CARBON FourTEEN. Encyclopaedia Britannica 
Films, Ine. Color. 12 min. 

3. THe AuToNomic Nervous System. J. E. Markee 
and R. Frederick Becker, Duke University. Color. 
42 min. 

4. THe DANCE OF THE BEES. Karl von Frisch. Black- 
and-white. Silent. 22 min. 

5. Wanporopa. American Museum of Natural His- 
tory. Color. 30 min. 

6. PLAN TO Live. Indiana University. Black-and- 
white. 18 min. 

7. TEHACHAPI EARTHQUAKE DAMAGE AND REPAIR. 
Southern Pacific Company. Color. 11 min. 

8. INSIDE THE CELL, Part I—ENZYMEsS IN INTRA- 

CELLULAR CHEMISTRY. Department of the Army. 

Color. 40 min. 

OIL THE INVISIBLE TRAVELER. Shell Oil Company. 

Color. 20 min. 


PROGRAM 2 


Sunday Afternoon, Dec. 28, 2:00 P.M.—6:00 P.M. 

1. ScrENCE IN THE ORCHESTRA. British Information 
Services. Black-and-white. 35 min. 

2. THe AToM AND INDUSTRY. Encyclopaedia Britan- 
nica Films, Inc. Black-and-white, 12 min. 

3. BREAKDOWN. National Film Board of Canada. 
Black-and-white. 40 min. 

4. PLantT GROWTH AND MUTATION IN Tradescantia 
Virginica L. Arthur T. Price. Black-and-white. 
11 min. 


5. Tue Jer Story. General Electric Company. Black- 
and-white. 15 min. 
6. Steps or AGE. Mental Health Film Board; 


(MHFB films exclusively distributed by the Inter- 
national Film Bureau, Inc.). Black-and-white. 25 
min. 

7. InsmweE THE CELL, Part II—REGULATION oF 
ENnzyMEs. Department of the Army. Color. 43 min. 

8. EXPERIMENTAL FILM ON AIR BLAST CONTROL OF 
GASOLINE SPILLAGE Fires. Parks College of Saint 
Louis University. Color. Silent. 20 min. 
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9. Errects or BEeTa AND X-IRRADIATION IN THE 
Hamster CHEEK Povucn. G. P. Fulton, B. R. Lutz, 
D. Joftes, F. Maynard, Boston University. Color. 
Silent. 15 min. 


PROGRAM 3 
Monday Morning, Dec. 29, 8:00 a.M.—Noon. 


1. ABORIGINES OF THE SEA Coast. Australian News 
and Information Bureau. Color. 25 min. 

2. A Story or Copper. Bureau of Mines. Color. 33 
min. 

3. GIvinc THE RorscHacH TEST: KLOPFER METHOD. 
Miriam Siegel and Ruth Monroe. Black-and-white. 
9 min. 

4. CANCER: THE PROBLEM OF EARLY D1ac- 
nosis. American Cancer Society. Color. 21 min. 

5. Paprrac. French Embassy. In French. Black-and- 
white. 18 min. 

6. Oak WILT In WISCONSIN. University of Wisconsin. 
Color. Silent. 20 min. 

7. SHACKLES FoR THE GIANT. Mississippi River Com- 
mission. Color. 25 min. 

8. HARNESSED LIGHTNING. General Motors Corpora- 
tion. Color. 25 min. 

9. Brirps AND Australian News and In- 
formation Bureau. Color. 12 min. 

10. PowrrInc AMERICA’S PrROGRESS—A MODERN 
Story or Bituminous Coat. Bureau of Mines. 
Color. 25 min. 


PROGRAM 4 
Monday Afternoon, Dec. 29, 2:00 P.M.—6:00 P.M. 
Same as Program 1. 


PROGRAM 5 


Tuesday Morning, Dec. 30, 8:00 a.m.—Noon. 


Same as Program 2. 
PROGRAM 6 


Tuesday Afternoon, Dec. 30, Noon—4:00 P.M. 


1. WHISTLE IN THE Nicut. Association Films, In- 
corporated. Black-and-white. 15 min. 

2. Some CREATURES OF THE BARRIER REEF. Australian 
News and Information Bureau. Color. 10 min. 

3. EXPERIMENTAL NEUROSIS IN MONKEYS. J. M. 
Masserman and Curtis Pechtel. Black-and-white. 
19 min. 

4. Wortp GARDENS. British Information Service. 
Color. 11 min. 

5. THe BroLtogy or Domestic Fires. U. 8S. Public 
Health Service. Black-and-white. 9 min. 

6. CALIFORNIA AND ITs NATURAL REsouRCcES. Bureau 
of Mines. Color. 40 min. 

7. SNow on THE Run. Southern Pacific Company. 
Color. 22 min. 

8. Norornis Expepition. New Zealand Embassy. 
Black-and-white. 11 min. 

9. A Story or Copper. Bureau of Mines. Color. 33 

min, 

10. SHACKLES FoR THE GIANT. Mississippi River Com- 
mission. Color. 25 min. 

11. UTertne CANCER: THE PROBLEM OF EarLy D1ac- 

nosis. American Cancer Society. Color. 21 min, 


The St. Louis Reception Committee 


It would be impossible to make successful arrangements 
for the large and complex meetings of the Association, 
to easure the smooth operation of each session, to secure 
adequate local public information—indeed, to finance the 
meetings—without the very considerable personal services 
of the members of the local committee. They merit the 
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unstinted appreciation of all who attend. In making the 
119th meeting a successful and memorable one, those 
whose names follow have advanced science. 


General Chairman 


CHARLES ALLEN THOMAS, President, Monsanto Chemical 
Company 
Vice Chairmen 


Warren K. BeGeman, director, Adult and Technical 
Education, St. Louis Board of Education 

Lesiiz J. BUCHAN, vice chancellor and dean of faculties, 
Washington University. 

Howarp A. MarPLe, director, Advertising and Publie 
Relations, Monsanto Chemical Company 


E ive © ittee 


Howarp F. Barr, president, A. 8. Aloe Company 

FRANK R. BRADLEY, director, Barnes Hospital 

Avucust A. BuscuH, JR., president, Anheuser-Busch, Ine. 

Davip R. CALHOUN, president, St. Louis Union Trust 
Company 

ArTHUR H. ComPTON, chancellor, Washington University 

Victor E. CooLtry, chairman, Southwestern Bell Tele- 
phone Company 

DONALD DANFORTH, president, Ralston Purina Company 

DonaLD V. FRASER, president, Missouri-Kansas-Texas 
Railroad Co. 

CLARK R. GAMBLE, president, Brown Shoe Company 

James H. Grove, president, The Grove Laboratories, Ine, 

JOHN F. Krey, president, Krey Packing Company 

EDWARD MALLINCKRODT, chairman, Mallinckrodt Chemical 
Works 

J. WesLEY MCAFEE, president, Union Electric Company 
of Missouri 

JaMEsS 8. McDONNELL, president, McDonnell Aircraft 
Corporation 

Lamar W. McL&op, vice president, Westinghouse Electrie 
Corporation 

JOHN M. OLIN, president, Olin Industries, Ine. 

JOSEPH PULITZER, president, St. Louis Post-Dispatch 

Epear E. RAND, president, International Shoe Company 

Very REVEREND Pavt C. REINERT, president, Saint Louis 
University 

Oscar C. Scumirt, president, The Emerson Electric 
Manufacturing Company 

JoHN K. WALLACE, president, Cupples Company 

Howarp I. Youne, president, American Zine, Lead and 
Smelting Company 


General Service Subcommittee 
Warren K. Beceman, Chairman 
REVEREND RayMonpD J. Bisnop, 8. J., director, Depart- 
ment of Education, Saint Louis University 
PHILIP BRANTE, assistant building commissioner, St. 
Louis Board of Education 
CuTTer, Visual Education, Roosevelt High 
chool 
— Doxsee, Visual Education, Cleveland High 
choo 
——— J. Hicks, Visual Education, Central High 
choo 
Leon L. KATZENSTEIN, Visual Education, Hadley Techni- 
eal High School 
— - Kirk, Visual Education, Beaumont High 
choo 
Louise LANGENOHL, Visual Education, Southwest High 
School 
Lesiiz W. Lyon, Visual Education, Soldan-Blewett High 
School 
AtrrepD Mack, head of Automechanics Department, 
Hadley Technical High School 


Goutp MerrnacH, Radio Education, Southwest High 
School 
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Ross R. Mippiemiss, professor of mathematics, Wash- 
ington University 

CLARENCE PorrHorr, supervisor of transportation, St. 
Louis Board of Education 

JosEPH STEURER, superintendent of landscapes, St. Louis 
Board of Education 


Subcommittee on Local Public Information 


Howarp A, MARPLE, Chairman 

D. C. CRONIN, manager, Advertising and Sales Promotion, 
Olin Industries, Ine., East Alton, Il. 

Otis O. McINTosH, director of public relations, Ralston 
Purina Company 

Dovecias WILLIAMS, vice president in charge of public 
relations, Southwestern Bell Telephone Company 


SUMMARY OF EVENTS 


Friday, December 26 


(The AAAS Annual Exposition of Science and Industry 
opens Saturday morning, and the AAAS Science Theatre 
opens Saturday afternoon. The Visible Directory of 
Registrants in the Kiel Auditorium is open 8:00 4.M. till 
6:00 P.M.) 


Friday Afternoon 
Chemistry 
C Section on Chemistry—2:00 P.M., Papers, Crystal 
Room, Jefferson. 


Friday Evening 
AAAS as a Whole 
AAAS Executive Committee Meeting—8:00 P.M., Suite 
of the Administrative Secretary, Jefferson. 


Saturday, December 27 
Saturday Morning 
AAAS as a Whole 
AAAS General Symposium—Disaster Recovery 


Part I: The Nature of Disasters, 9:30 a.M., Assembly 
Hall 1, Kiel Auditorium. 


X5, M, Ql Cuwunference on Scientific Manpower II, 
Section on Engineering, AAAS Cooperative Committee 
on the Teaching of Science and Mathematics, and the 
Engineering Manpower Commission—9:30 a.M., Confer- 
ence on Scientific Manpower, Part I: Current Research 
on Scientific Manpower, Room 4B, Kiel Auditorium. 


Mathematics 

Al American Mathematical Society—9:00 a.m., Con- 
current Session A, Room 118, Brown Hall; Concurrent 
Session B, Louderman Auditorium; Concurrent Session 
C, Room 112, Wilson Hall, Washington University; 
10:30 a.M., Concurrent Session A, Room 118, Brown Hall; 
Concurrent Session B, Louderman Auditorium; Concur- 
rent Session C, Room 112, Wilson Hall, Washington 
University. 


Chemistry 

© Section on Chemistry—9:15 a.m., Concurrent Ses- 
sion 1, Symposium: The New Synthetic Fibers, Part I, 
Room 3A, Kiel Auditorium; 8:45 a.M., Concurrent Session 
2, Symposium: Contributions of Chemistry in the Field 
of Human and Animal Nutrition, Part I, Room 3B, Kiel 
Auditorium. 


Zoological Sciences 
F2 Society of Systematic Zoology—9:30 a.M., Coun- 
cil Meeting I, Ballroom Assembly South, Statler. 


Botanical Sciences 


G@ Section on Botanical Science—10:00 a.m., Papers, 
Room 3D, Kiel Auditorium. 


Anthropology 

H_ Section on Anthropology—9:30 a.M., Symposium: 
The Rio Grande Pueblos and the Plains, Part I, Room 
4D, Kiel Auditorium. 


Psychology 

I, M, Nm, P_ Section on Psychology, Section on Engi- 
neering, Subsection on Medicine, and Section on Indus- 
trial Science—9:30 A.m., Symposium: Men and Ma- 
chines, Part I: How Can We Fit Man to the Indus- 
trial Situation? Assembly Hall 2, Kiel Auditorium. 


Social and E ic Sci 

K, O Section on Social and Economic Sciences, and 
Section on Agriculture—9:00 A.M., Symposium: Com- 
bined Resource Development with Special Reference to 
the Missouri Valley, Part I, Room 4C, Kiel Auditorium. 


Medical Sciences 

Nm Subsection on Medicine—10:00 a.m., Symposium: 
Fluid and Saline Therapy, Assembly Hall 3, Kiel Audi- 
torium. 

Nd Subsection on Dentistry—9:00 a.m., Symposium: 
The Chemistry of Saliva, Room B, Kiel Auditorium. 


Industrial Science 

P, P2 Section on Industrial Science, and Society for 
Industrial Microbiology—9:30 a.M., Symposium: Indus- 
trial Microbiology, Part I, Room 3C, Kiel Auditorium. 


Education 

FG4 National Association of Biology Teachers— 
: :00 a.M., Meeting of Board of Directors, Parlor A, De 

oto. 

FG4, Q4, X4 National Association of Biology Teach- 
ers, National Science Teachers Association, and Amer- 
ican Nature Study Society—8:30 a.M., Science Teaching 
Films, De Soto Room, De Soto; 10:00 a.m., Implementa- 
tion of Basic Principles of Good Teaching, De Soto 
Room, De Soto. 

X4. American Nature Study Society—8:00 a.M., Meet- 
ing of Board of Directors, Parlor B, De Soto. 


Saturday Afternoon 
AAAS as a Whole 
AAAS General Symposiwm—Disaster Recovery, Part 
II: Disaster Recovery, 2:00 P.M., Assembly Hall 1, Kiel 
Auditorium. 
AAAS Council Meeting I—4:00 P.M., Private Dining 
Room 1, Jefferson. 


Mathematics 

Al American Mathematical Society—2:00 p.m., Ad- 
dress, Room 100, Brown Hall, Washington University ; 
3:30 P.M., Concurrent Session A, Room 118, Brown Hall; 
Concurrent Session B, Louderman Auditorium: Concur- 


rent Session C, Room 112, Wilson Hall, Washington 
University. 


Chemistry 

C Section on Chemistry—2:00 P.m., Concurrent Ses- 
sion 1, Symposium: The New Synthetic Fibers, Part IT, 
Room 3A, Kiel Auditorium; Concurrent Session 2, Sym- 
posium: Contributions of Chemistry in the Field of Hu- 


man and Animal Nutrition, Part II, Room 3B, Kiel 
Auditorium. 


Geology and Geography 


E3 National Speleological Society—2:00 P.m., Papers, 
Parlor A, Statler. 


Zoological Sciences 
F, F2 Section on Zoological Sciences and Society of 
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Systematic Zoology—2:00 P.M., Public Book Discussion 
Panel: Time’s Arrow and Evolution, Ballroom, Statler ; 
4:00 P.m., Public Book Discussion Panel: The Meaning 
of Evolution, Ballroom, Statler. 


Botanical Sciences 

G, FG2 Section on Botanical Sciences and Ecological 
Society of America—2:00 P.M., Plant Ecological Papers, 
iioom 3D, Kiel Auditorium. 


Anthropology 

H Section on Anthropology—2:00 P.M., Symposium: 
The Rio Grande Pueblos and the Plains, Part Il, Room 
4D, Kiel Auditorium. 


Psychology 

I, M, Nm, P Section on Psychology, Section on Engi- 
neering, Subsection on Medicine, and Section on Indus- 
trial Science—2:00 P.M., Symposium: Men and Ma- 
chines, Part Il—How Can We Fit the Machine to 
Modern Man? Assembly Hall 2, Kiel Auditorium. 


Social and Economic Sciences 

K, O Section on Social and Economic Sciences and 
Section on Agriculture—2:00 P.M., Symposium: Com- 
bined Resource Development with Special Reference to 
t2 Missouri Valley, Part II, Room 4C, Kiel Auditorium. 


Medical Sciences 

Nm Subsection on Medicine—2:00 P.mM., Symposium: 
Chemotherapy of Tuberculosis, Assembly Hall 3, Kiel 
Auditorium. 

Nd Subsection on Dentistry—2:00 P.M., Symposium: 
Scientific Contributions to the Manufacture of Restora- 
tive Dental Materials, Room B, Kiel Auditorium. 


Industrial Science 

P, P2 Section on Industrial Science and Society for 
Industrial Microbiology—2:00 P.M., Symposium: Indus- 
trial Microbiology, Part II, Room 3C, Kiel Auditorium. 


Education 

FG4, Q4, X4 National Association of Biology Teach- 
ers, National Science Teachers Association, and Amer- 
ican Nature Study Society—2:00 P.M., Implementation 
of Objectives with Retarded and with Superior Science 
Students, De Soto Room, De Soto. 


Saturday Evening 
AAAS as a Whole 
X10 United Chapters of Phi Beta Kappa: Annual 
Address, 8:30 P.M., Crystal Room, Jefferson. 


Mathematics 

Al American Mathematical Society—8:00 P.m., Josiah 
Willard Gibbs Lecture, Room 100, Brown Hall, Wash- 
ington University. 


Zoological Sciences 
F, F2 Section on Zoological Sciences and Society of 
Systematic Zoology—8:00 P.M., Symposium: Life His- 
ad Studies in Relation to Systematics, Ballroom, 
tatler. 


Medical Sciences 


Nd Subsection on Dentistry—8:00 P.m., Symposium: 
Engineering and Chemical Factors of Water Fluorida- 
tion, Missouri Room, Statler. 


Education 


FPG4, Q4, X4 National Association of Biology Teach- 
ers, National Science Teachers Association, and Ameri- 
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can Nature Study Society—6:00 P.M., Science Teachers 
Banquet, Cotillion Room, De Soto; 8:00 P.m., ANSS 
Presidential Address, De Soto Room, De Soto; 9:30 P.m., 
All-Societies Mixer, De Soto Room, De Soto. 


Sunday, December 28 
Sunday Morning 
AAAS as a Whole 

X1 Academy Conference—9:00 a.M., Business Meet- 
ing, Private Dining Room 7, Jefferson; 11:00 A.M., 
Round Table Discussion, Private Dining Room 7, Jef- 
ferson. 

X5, M, Ql Conference on Scientific Manpower II, 
Section on Engineering, AAAS Cooperative Committee 
on the Teaching of Science and Mathematics, and Engt- 
neering Manpower Commission—9:30 A.M., Conference 
on Scientific Manpower, Part II: The National Science 
Foundation Program in Scientific Personnel and Edu- 
cation, Room 4B, Kiel Auditorium. 


Mathematics 

Al American Mathematical Society—9:00 a.m., Con- 
current Session A, Room 118, Brown Hall; Concurrent 
Session B, Louderman Auditorium; Concurrent Session 
C, Room 112, Wilson Hall, Washington University; 10:30 
A.M., Coneurrent Session A, Room 118, Brown Hall; 
Concurrent Session B, Louderman Auditorium; Coneur- 
rent Session C, Room 112, Wilson Hall, Washington 
University. 

A3 Mathematical Association of America—9:00 a.M., 
Meeting of Executive and Finance Committees, Library, 
Women’s Building, Washington University. 


Chemistry 

C,Nm_ Section on Chemistry and Subsection on Medi- 
cine—9:15 a.M., Concurrent Session 1, Symposium: Con- 
tributions of Chemistry to Medicine, Room 3A, Kiel 
Auditorium. 

C, Nd Section on Chemistry and Subsection on Den- 
tistry—9:15 A.M., Concurrent Session 2, Symposium: 
Chemistry and Dentistry Team Up for Progress, Part I, 
Room 3B, Kiel Auditorium. 


Zoological Sciences 

F Section on Zoological Sciences—9:30 a.M., Business 
Meeting, Ballroom Assembly South, Statler. 

F2 Society of Systematic Zoology—10:00 a.m., Busi- 
ness Meeting, Ballroom Assembly South, Statler; 11:00 
A.M., Council Meeting II, Ballroom Assembly South, 
Statler. 


Botanical Sciences 

G Section on Botanical Sciences—10:00 a.M., Sym 
sium: Improvement in the Teaching of Taxonomy, Mu- 
seum Building, Missouri Botanical Garden, 


Anthropology 
H_ Section on Anthropology—9:30 a.M., Papers: Cul- 
tural Anthropology, Room 4D, Kiel Auditorium. 


Social and Economic Sciences 

K, O Section on Social and Economic Sciences and 
Section on Agriculture—9:00 A.m., Symposium: Com- 
bined Resource Development with Special Reference to 
the Missouri Valley, Part III, Room 4C, Kiel Audi- 
torium. 
Industrial Science 

P2 Society for Industrial Microbiology—9:30 a.., 
Papers, Crystal Room, Jefferson. 


Education 
FG4, X4 National Association of Biology Teachers 
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and American Nature Study Society—9:00 a.M., Depar- 
ture of Field Trip, Lobby, De Soto. 

G4 National Science Teachers Association—9:00 A.M., 
Meeting of Executive Committee, Parlor C, De Soto. 


Sunday Noon and Afternoon 


AAAS as a Whole 

X1 Academy Conference—1:30 P.mM., Round Table 
Discussion, Private Dining Room 7, Jefferson. 

X6 Conference on Scientific Editorial Problems— 
2:00 p.m., Conference on Scientific Editorial Problems, 
Room 4B, Kiel Auditorium. 


Mathematics 

Al American Mathematical Society—2:00 P.M., Presi- 
dential Address, Room 100, Brown Hall, Washington 
University; 3:30 P.M., Concurrent Session A, Room 118, 
Brown Hall; Concurrent Session B, Louderman Audi- 
torium; Concurrent Session C, Room 112, Wilson Hall, 
Washington University; 3:30 to 5:30 p.m., Tea, Lounge, 
Women’s Building, Washington University. 


Chemistry 

C,Nm_ Section on Chemistry and Subsection on Medi- 
cine—-2:00 P.M., Concurrent Session 1, Symposium: Con- 
tributions of Chemistry to the Cancer Problem, Room 
3A, Kiel Auditorium. 

C, Nd_ Section on Chemistry and Subsection on Den- 
tistry—2:00 P.M., Concurrent Session 2, Symposium: 
Chemistry and Dentistry Team Up for Progress, Part 
II, Room 3B, Kiel Auditorium. 


Zoological Sciences 

FP, F2, L Section on Zoological Sciences, Society of 
Systematic Zoology, and Section on History and Phi- 
losophy of Science—3:00 P.M., Symposium: Anecdotal 
Sketches of Famous Zoologists, Ballroom, Statler. 


Botanical Sciences 

G Section on Botanical Sciences—12:00 noon, Lunch- 
eon, Museum Building, Missouri Botanical Garden; 2:00 
P.M., Symposium: Biosystematics and Taxonomic Units, 
Museum Building, Missouri Botanical Garden. 


Anthropology 


H Section on Anthropology—2:00 p.m., Papers: 
Archaeology, Room 4D, Kiel Auditorium. 


Social and Economic Sciences 

K, O Section on Social and Economic Sciences and 
Section on Agriculture—2:00 P.M., Symposium: Com- 
bined Resource Development with Special Reference to 
the Missouri Valley, Part IV, Room 4C, Kiel Audi- 
torium. 


History and Philosophy of Science 

L Section on History and Philosophy of Science— 
2:30 p.M., Symposium: Relations between Science and 
Thomistic Philosophy, Room 3C, Kiel Auditorium. 


Medical Sciences 

N4 Alpha Epsilon Delta, National Premedical Honor 
Society—12:30 P.M., Luncheon, Daniel Boone Room, 
Statler. 

N4, Nm, K, Q Alpha Epsilon Delta, Subsection on 
Medicine, Section on Social and Economic Sciences, and 
Section on Education—2:00 P.M., Symposium: The So- 
cial Sciences and Humanities in Medical Education, Mis- 
souri Room, Statler. 

N7 American Association of Hospital Consultants— 
2:30 p.m., Symposium: Science and Medical Care, Room 
3D, Kiel Auditorium. 
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N10 American Physiological Society—2:00 P.M., 
Symposium: Education in Physiological Science, Part I, 
St. Louis Room, Statler. 


Industrial Science 
P2 Society for Industrial Microbiology—2:00 P.M., 
Papers, Crystal Room, Jefferson. 


Education 

Ql, Q4, FG4, X4 AAAS Cooperative Committee on 
the Teaching of Science and Mathematics, National Sci- 
ence Teachers Association, National Association of Biol- 
ogy Teachers, and American Nature Study Society— 
1:30 p.M., Identification of Talented Youth in Science 
and Mathematics, Parlor D, De Soto. 


Sunday Evening 
AAAS as a Whole 
X1 Academy Conference—6:00 P.M., Academy Con- 
ference Dinner, Private Dining Room 2, Jefferson. 
AAAS Presidential Address—8:00 P.M., Gold Room, 
Jefferson. 
AAAS Reception—9:00 P.m., Crystal Room, Jefferson. 


Mathematics 

Al American Mathematical Society—8:00 P.M., Coun- 
cil Meeting; Lounge, Brown Hall, Washington Univer- 
sity; 8:00 P.m., Opera Workshop Performance by Wash- 
ington University Department of Music, Room 100, 
Brown Hall. 

A3 Mathematical Association of America—7:00 P.M., 
Meeting of Section Officers, Room 107, Brown Hall, 
Washington University. 


Zoological Sciences 

F, F2 Section on Zoological Sciences and Society of 
Systematic Zoology—7:30 P.M., Motion Picture: The 
Last Frontier, Ballroom, Statler. 


Anthropology 

H_ Section on Anthropology—6:00 P.M., Anthropolo- 
gists’ Dinner, Private Dining Room 8, Jefferson; 7:30 
P.M., Vice-Presidential Address of Section H, Private 
Dining Room 9, Jefferson. 


Medical Sciences 
N10 American Physiological Society—8:00 P.M., 


Symposium: Education in Physiological Science, Part II, 
St. Louis Room, Statler. 


Education 


FG4 National Association of Biology Teachers— 
— P.M., Meeting of Board of Directors, Parlor A, De 

oto. 

X1 Academy Conference—7 :30 P.M., Junior Scientists 
Assembly, Cotillion Room, De Soto. 


Monday, December 29 


Monday Morning 
AAAS as a Whole 

AAAS General Symposium—Applications of the The- 
ory of Games, 10:00 a.m., Assembly Hall 1, Kiel Audi- 
torium. 

X5, M, Ql Conference on Scientific Manpower II, 
Section on Engineering, AAAS Cooperative Committee 
on the Teaching of Science and Mathematics, and Engi- 
neering Manpower Commission—9:30 a.M., Conference 
on Scientific Manpower, Part III: Scientists and Engi- 
neers in the Defense Program, Room 4B, Kiel Audi- 
torium. 


Mathematics 
Al American Mathematical Society—9:00 a.m., Con- 
current Session A, Room 118, Brown Hall; Concurrent 
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Session B, Room 101, Crow Hall; Concurrent Session C, 
Room 104, Crow Hall, Washington University; 10:30 
A.M., Concurrent Session A, Room 118, Brown Hall; Con- 
eurrent Session B, Room 101, Crow Hall; Coneurrent 
Session C, Room 104, Crow Hall, Washington University. 

A2 Association for Symbolic Logic—9:00 A.M., 
Papers, Room 106, Crow Hall, Washington University ; 
10:30 a.M., Presidential Address, Room 106, Crow Hall. 

A3 Mathematical Association of America—9:00 A.M., 
Meeting of Board of Governors, Room 107, Brown Hall, 
Washington University. 


Physics 

B, B2, M, P_ Section on Physics, Oak Ridge Institute 
of Nuclear Studies, Section on Engineering, and Section 
on Industrial Science—9:00 A.M., Symposium: Nuclear 
Science in Industry, Room 4C, Kiel Auditorium. 


Chemistry 

C Section on Chemistry—10:00 a.mM., Papers com- 
memorating the Centenary of Washington University, 
Room 111, Louderman Hall, Washington University. 


Geology and Geography 

E, El Section on Geology and Geography and Geo- 
logical Society of America—9:00 A.M., Symposium: 
Modern Research of State Geological Surveys and its 
Economie Values, Part I, Room 3A, Kiel Auditorium. 


Zoological Sciences 

F Section on Zoological Sciences—10:00 A.M., Papers: 
Physiology, Parlor A, Statler. 

F2 Society of Systematic Zoology—10:00 a.M., Con- 
current Session 1, Papers: Evolution and Classification, 
Ballroom Assembly South, Statler; Concurrent Session 2, 
Papers: General Systematics, Room 102, Statler. 


Botanical Sciences 

G, G1, FG1 Section on Botanical Sciences; Illinois 
Section, American Society of Plant Physiologists; and 
American Society of Naturalists—9 :30 a.M., Symposium : 
Nitrogen Metabolism in the Green Plant, Part 1, Room 
3B, Kiel Auditorium. 


Psychology 
I Section on Psychology—9:00 a.M., Papers: Clinical 
Psychology, Room 4D, Kiel Auditorium. 


Social and E ic Sci 

K, H_ Section on Social and Economic Sciences and 
Section on Anthropology—10:00 a.M., Symposium: So- 
cial and Economie Aspects of Technical Assistance Pro- 
grams, Part I, Room B, Kiel Auditorium. 


Engineering 

L, M, P, L1 Section on History and Philosophy of 
Science, Section on Engineering, Section on Industrial 
Science, and Philosophy of Science Association—9:30 
A.M., Symposium: Methodology of Engineering Research, 
Room 3C, Kiel Auditorium. 


Medical Sciences 

G, F3, N1i3,N15 Section on Zoological Sciences ; 
Section on Botanical Sciences ; Saint Louis University In- 
stitute of Biophysics; Section on Medical Sciences; Mis- 
souri Division, American Cancer Society; and Society of 
General Physiologists—9:00 a.M., Symposium: Survival 
of Frozen Tissues, Part I: Basic Problems and Sur- 
gical Applications, Assembly Hall 2, Kiel Auditorium. 

Np, N6, N8, N9, N12 Subsection on Pharmacy; 
American Association of Colleges of Pharmacy ; American 
College of Apothecaries; American Pharmaceutical Asso- 
ciation, Scientific Section; and American Society of Hos- 
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pital Pharmacists—9:00 a.M., Greetings and Messages, 
Papers, Room 3D, Kiel Auditorium. 

N5 American Academy of Forensic Sciences—9:15 
A.M., Symposium: Problems in Forensic Sciences, Part 
I, Room 4A, Kiel Auditorium. 

N11 American Psychiatric Association—9:00 A.M., 
Papers, St. Louis Room, Statler. 


Industrial Science 

Pi, Nm, P American Industrial Hygiene Association, 
Subsection on Medicine, and Section on Industrial Sci- 
ence—10:00 A.M., Symposium: Industrial Hygiene—An 
Applied Science, and Vice-Presidential Address of See- 
tion N, Assembly Hall 3, Kiel Auditorium. 


Education 

FG4 National Association of Biology Teachers—8:00 
A.M., Meeting of Editorial Board, American Biology 
Teacher, Parlor A, De Soto. 

FG4, Q4, X4 National Association of Biology Teach- 
ers, National Science Teachers Association, and Ameri- 
can Nature Study Society—8:30 a.m., Science Teaching 
Films, De Soto Room, De Soto. 

FG4 National Association of Biology Teachers— 
10:00 a.M., Papers, Gold Room, Jefferson. 

Q Section on Education—9:30 a.m., Panel: Visual 
Performance Engineering in Industry and in the School, 
Part I, Private Dining Room 3, Jefferson. 

Q, Ql, Q4 Section on Eduation, AAAS Cooperative 
Committee on the Teaching of Science and Mathematics, 
and National Science Teachers Association—9:00 A.M., 
Symposium: A Report of Research on the New York 
State Regents Science Examinations, Ivory Room, Jef- 
ferson. 

Q4 National Science Teachers Association—10:00 
A.M., Concurrent Session 1, Reports from Inside NSTA, 
De Soto Room, De Soto; Concurrent Session 2, Business 
Meeting, Business—Industry Section, Parlor D, De Soto. 

X4 American Nature Study Society—10:00 a.M., 
Session, Hunt Room, De Soto. 


Monday Noon and Afternoon 
Mathematics 

Al American Mathematical Society—2:00 P.M., Busi- 
ness Meeting, Room 100, Brown Hall, Washington Uni- 
versity. 

A and Al Section on Mathematics and American 
Mathematical Society—3:30 P.M., Vice-Presidential Ad- 
dress of Section A, Room 100, Brown Hall, Washington 
University; 3:30 to 5:30 P.m., Tea, Lounge, Women’s 
Building, Washington University. 

A2 Association for Symbolic Logic—3:30 P.M., 
Papers, Room 104, Crow Hall, Washington University. 

Al American Mathematical Society—5:00 P.m., Con- 
eurrent Session A, Room 101, Crow Hall; Concurrent 
Session B, Room 104, Crow Hall; Concurrent Session C, 
Room 106, Crow Hall, Washington University. 


Physics 

B2 Oak Ridge Institute of Nuclear Studies—12:30 
p.M., ORINS Luncheon, Private Dining Room 7, Jef- 
ferson. 

B, B2 Section on Physics and Oak Ridge Institute of 
Nuclear Studies—2:00 P.M., Symposium: Research Ap- 
plications of Carbon 14, Room 4C, Kiel Auditorium. 


Chemistry 

C Section on Chemistry—12:15 p.m., Luncheon, Wash- 
ington University Dining Rooms; 1:45 P.M., Dedication 
of Louderman Hall, Room 111, Louderman Hall, Wash- 
ington University. 


Astronomy 


D Section on Astronomy—2:00 P.m., Papers, Private 
Dining Room 8, Jefferson. 
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D, D1 Section on Astronomy; 


and Astronomical 
League, Mid-States Region—3:00 P.M., Contributions of 
the Amateur Astronomer to the Advancement of Astron- 
omy, Private Dining Room 8, Jefferson. 


Geology and Geography 

E, El Section on Geology and Geography and Geo- 
logical Society of America—2:00 P.M., Symposium: 
Modern Research of State Geological Surveys and its 
Economie Values, Part II, Room 3A, Kiel Auditorium. 


Zoological Sciences 

F, F2 Section on Zoological Sciences and Society of 
Systematic Zoology—2:00 P.M., Public Book Discussion 
Panel: Three General College Biology Texts, Ballroom, 
Statler. 

F2 Society of Systematic Zoology—4:00 P.M., Council 
Meeting III, Parlor A, Statler. 


Botanical Sciences 

G, G1, FG1 Section on Botanical Sciences; Illinois 
Section, American Society of Plant Physiologists; and 
American Society of Naturalists—2:00 P.M., Symposium : 
Nitrogen Metabolism in the Green Plant, Part II, Room 
3B, Kiel Auditorium. 

G, FG2, FG3 Section on Botanical Sciences, Ecologi- 
cal Society of America, and Grassland Research Founda- 
tion—2:00 P.M., Symposium: The Western Range—Our 
Great Natural Resource, Room 4B, Kiel Auditorium. 


Psychology 


I Section on Psychology—1:00 P.m., Papers: Clinical 
Psychology, Room 4D, Kiel Auditorium; 3:00 P.M., 
Papers: Training, Room 4D, Kiel Auditorium. 

K, H_ Section on Social and Economic Sciences and 
Section on Anthropology—2:00 P.M., Symposium: Social 
and Economie Aspects of Technical Assistance Pro- 
grams, Part II, Room B, Kiel Auditorium. 

K, K1, P, K2 Section on Social and Economic Sci- 
ences, National Academy of Economics and Political Sci- 
ence, Section on Industrial Science, and Pi Gamma Mu— 
2:00 p.m., Symposium: Information Processing in Social 
and Industrial Research, Private Dining Room 9, Jef- 
ferson. 


History and Philosophy of Science 


L, L1 Section on History and Philosophy of Science 
and Philosophy of Science Association—2:00 P.M., Sym- 
posium: Leonardo da Vinci, Room 3C, Kiel Auditorium. 


Medical Sciences 


F, F3, N, N13, N14, N15 Section on Zoological 
Sciences ; Saint Louis University Institute of Biophysics ; 
Section on Medical Sciences ; Missouri Division, American 
Cancer Society; Saint Louis University School of Den- 
tistry, Department of Pathology; and Society of Gen- 
eral Physiologists—2:00 P.M., Symposium: Survival of 
Frozen Tissues, Part II, Survival of Frozen Tumor Tis- 
sues, Assembly Hall 2, Kiel Auditorium. 

Nm, M, P, Pl Subsection on Medicine, Section on 
Engineering, Section on Industrial Science, and Amer- 
ican Industrial Hygiene Association—2:00 P.mM., Sym- 
posium: Health Hazards and Health Protection, Part I: 
Food Protection, Assembly Hall 3, Kiel Auditorium. 

Np, N6, N8, N9, N12 Subsection on Pharmacy ; 
American Association of Colleges of Pharmacy; Ameri- 
can College of Apothecaries; American Pharmaceutical 
Association, Scientific Section; and American Society of 
Hospital Pharmacists—1:45 P.M., Papers, Room 3D, Kiel 
Auditorium; 2:15 p.m., Symposium: Accreditation of 
Hospital Pharmacies, Approval of Pharmacy Interne and 
Residency Programs, Room 3D, Kiel Auditorium. 

N5 American Academy of Forensic Sciences—2:00 
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P.M., Symposium: Problems in Forensic Sciences, Part 
II, Room 4A, Kiel Auditorium. 

N11 American Psychiatric Association—2:00 P.M., 
Round Table Discussion: Personality of Scientific In- 
vestigators, Room 102, Statler. 


Education 

FG4 National Association of Biology Teachers— 
12:30 p.m., Luncheon and Address, Hunt Room, De Soto. 

FG4, Q3 National Association of Biology Teachers 
and National Association for Research in Science Teach- 
ing—2:00 P.M., Papers, De Soto Room, De Soto. 

Q Section on Education—2:00 P.M., Concurrent Ses- 
sion 1, Panel: Visual Performance Engineering in In- 
dustry and in the School, Part II, Private Dining Room 
3, Jefferson; Concurrent Session 2, Papers, Private 
Dining Room 2, Jefferson. 

Q4 National Science Teachers Association—12:00 
noon, Luncheon of the Business-Industry Section, Gar- 
den Room, Lennox; 2:00 P.M., Concurrent Session 1, 
Business-Industry Section, Parlor D, De Soto; Coneur- 
rent Session 2, Improving the Program for Science in 
General Education at Senior High School and Junior 
College Levels, Ballroom Assembly South, Statler; Con- 
current Session 3, Improving the Program for Science 
in General Education at Elementary and Junior High 
School Levels, Daniel Boone Room, Statler. 

X4 American Nature Study Society—2:00 P.M., 
Panel: Presenting Nature and Conservation through the 
Major Mediums of Public Enlightenment, Missouri 
Room, Statler. 

X8 Scientific Research Society of America—4:00 
p.M., Annual Convention, Ivory Room, Jefferson. 

X9 Society of the Sigma Xi—2:00 p.m., Annual Con- 
vention, Ivory Room, Jefferson. 


Monday Evening 
AAAS as a Whole 


X9 Society of the Sigma Xi: Annual Address, 8:15 
P.M., Gold Room, Jefferson. 

E2 National Geographic Society: Annual Lecture, 
8:15 P.M., Opera House, Kiel Auditorium. 

F2 Society of Systematic Zoology: Biologists’ 


Smoker, 9:00 p.m. till 12:00 midnight, Exhibition Hall, 
Kiel Auditorium. 


Mathematics 


A, Al, A2, A3 Section on Mathematics and Mathe- 


matical Societies—6:30 P.M., Mathematicians’ Dinner, 
Hotel Gatesworth. 


Physics 

B, B4 Section on Physics and Sigma Pi Sigma—7 :00 
P.M., Physicists’ Dinner and Vice-Presidential Address 
of Section B, Crystal Room, Jefferson. 
Chemistry 


C, X2 Section on Chemistry and Academy of Science 
of St. Louis—7:00 P.m., Chemists’ Dinner and Vice- 
Presidential Address of Section C, St. Louis Room, 
Statler. 


Astronomy 


D_ Section on Astronomy—8:00 P.M., Vice-Presidential 
Address of Section D, Private Dining Room 1, Jefferson. 


Geology and Geography 

E, El Section on Geology and Geography and Geo- 
logical Society of America—8:00 P.M., Geologists’ 
Smoker and Vice-Presidential Address of Section E, 
Wilson Hall, Washington University. 


Botanical Sciences 
G Section on Botanical Sciences—6:00 P.M., Bota- 
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nists’ Dinner and Vice-Presidential Address of Section 
G, Ballroom Assembly South, Statler. 


Psychology 
I Section on Psychology—8:00 P.M., Symposium: 
Problems in Psychotherapy, Missouri Room, Statler. 


Social and Economic Sciences 

K, H_ Section on Social and Economic Sciences and 
Section on Anthropology—8:00 P.M., Symposium: Social 
and Economic Aspects of Technical Assistance Programs, 
Part III, Room B, Kiel Auditorium. 


Medical Sciences 

Nm, M, P, P1 Subsection on Medicine, Section on 
Engineering, Section on Industrial Science, and Amer- 
tcan Industrial Hygiene Association—8:00 P.M., Sym- 
posium: Health Hazards and Health Protection, Part 
II: Air Pollution, Assembly Hall 3, Kiel Auditorium. 


Education 

FG4 National Association of Biology Teachers— 
8:00 P.M., Meeting of Membership Committee, Parlor A, 
De Soto. 

X4 American Nature Study Society—8:00 P.M., An- 
nual Meeting of the ANSS, Cotillion Room, De Soto; 
8:30 P.m., Annual Showing of Kodachromes, Cotillion 
Room, De Soto. 


Science in General : 

X7 National Association of Science Writers—8:30 
P.M., Symposium: Science in the News Columns, Private 
Dining Room 9, Jefferson. 


Tuesday, December 30 
Tuesday Morning 

AAAS as a Whole 

AAAS Council Meeting II—9:00 a.M., Private Dining 
Room 1, Jefferson. 

AAAS General Symposium—The Nation’s Nutrition: 
From Soil to Cytoplasm, Part I: Sources of Food, 9:30 
A.M., Assembly Hall 1, Kiel Auditorium, 


Mathematics 

A3 Mathematical Association of America—9:00 A.M., 
Papers, Louderman Auditorium, Washington University. 
Physics 

B_ Section on Physics—9:00 a.M., Symposium: Mag- 
netic Resonance and Its Applications, Room 3B, Kiel 
Auditorium. 

B, B3, X3_ Section on Physics; Saint Louis University 
Institute of Technology, Department of Geophysics and 
Geophysical Engineering; and American Geophysical 
Union—9:00 A.M., Invited Papers in Geophysics, Room 
B, Kiei Auditorium. 

Chemistry 

C Section on Chemistry—9:00 a.m., Concurrent Ses- 
sion 1, Symposium: Liquid Fuel Supplies of the Future 
and the Impact on the Chemical Industry by Chemicals 
Available as Coproducts from Synthetic Fuel Processes, 
Part I, Room 4C, Kiel Auditorium; 8:45 a.m., Concur- 
rent Session 2, Symposium: Contributions of Chemistry 
to Agriculture, Part I, Room 4B, Kiel Auditorium. 


Geology and Geography 

E, El Section on Geology and Geography and Geo- 
logical Society of America—9:00 a.m., General Geology: 
Stratigraphy and Sedimentology, Room 3A, Kiel Audi- 
torium. 
Zoological Sciences 

F Section on Zoolofical Sciences—10:00 a.M., Con- 
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current Session 1, Papers: General Biology and Be- 
havior, Parlor A, Statler; Concurrent Session 2, Papers: 
Embryology and Anatomy, Room 102, Statler. 

F2 Society of Systematic Zoology—10:00 am, 
Papers: Nomenclature and Distribution, Ballroom As 
sembly South, Statler. 


Botanical Sciences 

G, FG2 Section on Botanical Sciences and Ecological 
Society of America—9:30 a.M., Symposium: Plant Soci- 
ology and the Taxonomy of Vegetational Units, Part I, 
Room 3C, Kiel Auditorium. 


Psychology 
I Section on Psychology—9:00 s.m., Papers: Theo- 
retical Psychology, Private Dining Room 9, Jefferson. 


Social and Economic Sciences 

K, E, H, O Section on Social and Economic Sciences, 
Section on Geology and Geography, Section on Anthro- 
pology, and Section on-Agriculture—10:00 a.M., Regional 
Research: Emerging Concepts and Techniques, Private 
Dining Room 3, Jefferson. 


History and Philosophy of Science 

L, L1 Section on History and Philosophy of Science 
and Philosophy of Science Association—9:30 a.M., Sym- 
posium: Philosophical Problems of Contemporary Biol- 
ogy, Room 4D, Kiel Auditorium. 


Engineering 

M, Nm, Nd, M2 Section on Engineering, Subsection 
on Medicine, Subsection on Dentistry, and Central In- 
stitute for the Deaf—9:30 a.m., Symposium: Hearing 
and Speech Aids, Part I, Clinics and Research Building, 
Central Institute for the Deaf. 


Medical Sciences 

Nm, M, P, Pl Subsection on Medicine, Section on 
Engineering, Section on Industrial Science, and Amer- 
ican Industrial Hygiene Association—10:00 a.M., Sym- 
posium: Health Hazards and Health Protection, Part 
III: Radiation Hazards, Assembly Hall 3, Kiel Audi- 
torium. 

Np, N6, N8, N9, N12 Subsection on Pharmacy; 
American Association of Colleges of Pharmacy; Ameri- 
can College of Apothecaries; American Pharmaceutical 
Association, Scientific Section; and American Society of 
Hospital Pharmacists—9 :00 a.M., Papers, Room 3D, Kiel 
Auditorium; 10:15 a.M., Symposium: The Content of 
Hospital Pharmacy Courses in Schools of Pharmacy, 
Room 3D, Kiel Auditorium. 


Industrial Science 

I, M, P_ Section on Psychology, Section on Engineer- 
ing, and Section on Industrial Science—9:30 a.m., Effee- 
tive Utilization of Industrial Manpower, Part I: How 
Scientific is Modern Industry? Ivory Room, Jefferson. 


Education 

FG4, Q4, X4 National Association of Biology Teach- 
ers, National Science Teachers Association, and Amer- 
ican Nature Study Society—8:00 a.m., Meeting of 
Officers to plan the 1953 coordinated program, Parlor D, 
De Soto; 8:30 a.M., Science Teaching Films, De Soto 
Room, De Soto; 10:00 a.m., Symposium: Producing and 
Using Science Text and Reference Books, De Soto Room, 
De Soto. 

Q Section on Education—9:00 a.m., Papers, Private 
Dining Room 2, Jefferson. 

Q, Q2 Section on Education and American Educa- 
tional Research Association—9:30 a.M., Joint session, 
Private Dining Room 8, Jefferson. 
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Tuesday Noon and Afternoon 


AAAS as a Whole 
AAAS Section Officers Luncheon and Business Meet- 
ing—12:00 noon, Private Dining Room 4, Jefferson. 
AAAS General Symposium—The Nation’s Nutrition: 
From Soil to Cytoplasm, Part II: Assimilation of Food, 
2:00 p.m., Assembly Hall 1, Kiel Auditorium. 


Mathematics 

A3 Mathematical Association of America—2:00 P.M., 
Business Meeting and Symposium: Teaching of Service 
Courses in Mathematics, Louderman Auditorium, Wash- 
ington University; 3:30 to 5:30 P.m., Tea, Lounge, Wo- 
men’s Building, Washington University. 


Physics 

B, Bl, B3, X3 Section on Physics; American Meteor- 
ological Society; Saint Louis University Institute of 
Technology, Department of Geophysics and Geophysical 
Engineering; and American Geophysical Union—2:00 
P.M., Symposium: Tornadoes and Tornado Forecasting, 
Room B, Kiel Auditorium. 


Chemistry 

C1 Alpha Chi Sigma—12:30 P.m., Luncheon of St. 
Louis Professional Chapter, Private Dining Room 7, 
Jefferson. 

C Section on Chemistry—2:00 P.m., Concurrent Ses- 
sion 1, Symposium: Liquid Fuel Supplies of the Future 
and the Impact on the Chemical Industry by Chemicals 
Available as Coproducts from Synthetic Fuel Processes, 
Part II, Room 4C, Kiel Auditorium; Concurrent Ses- 
sion 2, Symposium: Contributions of Chemistry to Agri- 
culture, Part II, Room 4B, Kiel Auditorium. 


Geology and Geography 

E, El Section on Geology and Geography and Geo- 
logical Society of America—2:00 P.m., Concurrent Ses- 
sion 1, General Geology: Pleistocene and Physical Geol- 
ogy, Room 3A, Kiel Auditorium; 2:00 P.m., Concurrent 
Session 2, Panel: Impact of the Missouri Basin Pro- 
gram, Room 3B, Kiel Auditorium. 


Zoological Sciences 


F, F2 Section on Zoological Sciences and Society of 
Systematic Zoology—2:00 P.M., Public Book Discussion 
Panel: Three College Zoology Texts, Ballroom, Statler. 

Fi Herpetologists League—2:00 P.m., Conference on 
Common Names of Reptiles and Amphibians of the 
United States, Ballroom Assembly South, Statler. 


Botanical Sciences 


G, FG2 Section on Botanical Sciences and Ecological 
Society of America—2:00 P.M., Symposium: Plant Soci- 
ology and the Taxonomy of Vegetational Units, Part II, 
Room 3C, Kiel Auditorium. 


Psychology 
I Section on Psychology—1:00 P.m., Papers: Experi- 
mental Psychology, Private Dining Room 1, Jefferson. 
I, Q@ Section on Psychology and Section on Education 
—2:00 P.m., Vice-Presidential Addresses of Sections I 
and Q, Private Dining Room 1, Jefferson. 


Social and Economic Sciences 

K_ Section on Social and Economic Sciences—2:00 
P.M., Symposium: The Individual Scientist in Today’s 
World, Private Dining Room 9, Jefferson. 


History and Philosophy of Science 


Ll Philosophy of Science Association—4:30 P.M., 
Business Meeting, Room 4D, Kiel Auditorium. 
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L, L1 Section on History and Philosophy of Science 
and Philosophy of Science Association—2:00 P.M., Sym- 
posium: Confirmation of Scientific Theories, Room 4D, 
Kiel Auditorium. 


Engineering 

M, Nm, Nd, M2 Section on Engineering, Subsection 
on Medicine, Subsection on Dentistry, and Central Insti- 
tute for the Deaf—2:00 P.M., Symposium: Hearing and 
Speech Aids, Part II, Clinics and Research Building, 
Central Institute for the Deaf. 


Medical Sciences 

Np, N6, N8, N9, N12 Subsection on Pharmacy; 
American Association of Colleges of Pharmacy; Amer- 
ican College of Apothecaries; American Pharmaceutical 
Association, Scientific Section; and American Society of 
Hospital Pharmacists—1:45 P.M., Papers, Room 3D, 
Kiel Auditorium; 2:30 p.M., Symposium: The Role of 
the U. S. P., the N. F., the N. N. R., and the A. D. R. in 
Developing and Maintaining Sound Drug Therapy Trends 
and Standards, Room 3D, Kiel Auditorium. 


Industrial Science 

I, M, P, M1 Section on Psychology, Section on Engi- 
neering, Section on Industrial Science, and Association 
of American Railroads—12:30 P.M., Luncheon Meeting 
and Address, Crystal Room, Jefferson. 

I, M, P_ Section on Psychology, Section on Engineer- 
ing, and Section on Industrial Science—2:30 P.M., Effee- 
tive Utilization of Industrial Manpower, Part,II: Con- 
tributions of the Several Disciplines, Ivory Room, Jef- 
ferson. 


Education 

FG4 National Association of Biology Teachers—2:00 
P.M., Panel: Effective Techniques in Teaching Conserva- 
tion in Biology, Parlor D, De Soto. 

Q, I Section on Education and Section on Psychology 
—2:00 p.M., Vice-Presidential Addresses of Sections Q 
and I, Private Dining Room 1, Jefferson. 

Q_ Section on Education—3:30 P.M., Business Meeting, 
Private Dining Room 1, Jefferson. 

Q4 National Science Teachers Association—12:00 
noon, Luncheon of the Business—Industry Section, Garden 
Room, Lennox; 2:00 p.M., Concurrent Session 1, Here’s 
How I Do It—Senior High School Sciences, De Soto 
Room, De Soto; Concurrent Session 2, Here’s How I Do 
It—Junior High School and Elementary Science, Hunt 
Room, De Soto. 

X4 American Nature Study Society—2:00 P.M., Panel 
Discussion and. Demonstration: Getting Better Results 
from Nature Photography, Cotillion Room, De Soto. 


Tuesday Evening 
AAAS as a Whole 
X8 Scientific Research Society of America: Annual 
Address, 8:00 P.M., Gold Room, Jefferson. 


Zoological Sciences 

F, F2 Section on Zoological Sciences and Society of 
Systematic Zoology—7:00 P.M., Zoologists’ Dinner and 
Vice-Presidential Address of Section F, Bevo Mill. 


Education 

FG4 National Association of Biology Teachers—8:00 
P.M., Meeting of National Conservation Committee, Par- 
lor D, De Soto. 


Wednesday, December 31 
Wednesday Morning 
Physics 
Bl American Meteorological Society—9:00 a.M., Con- 
ference of Midwestern Meteorglogists, Private Dining 
Room 1, Jefferson. 
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History and Philosophy of Science 

L. Section on History and Philosophy of Science— 
9:30 a.M., Papers, Crystal Room, Jefferson; 11:00 a.m., 
Vice-Presidential Address of Section L, Crystal Room, 
Jefferson. 


Education 
FG4 National Association of Biology Teachers—9:00 
A.M., Conservation Work Conference, Parlor D, De Soto. 
Q_ Section on Education—9 :00 a.M., Current Criticisms 
of Public Education and How to Meet them, Private 
Dining Room 8, Jefferson. 


ANNUAL EXPOSITION OF SCIENCE 
AND INDUSTRY 


The AAAS Annual Exposition of Science and Industry, 
which dates back to 1924 (still earlier with certain 
pioneer exhibitors), has become an important and in- 
tegral part of the Association’s annual meeting. It pro- 
vides an outstanding opportunity for those who use the 
tools and materials of science to meet those who produce 
and distribute them. The 1952 edition of the Exposition, 
which occupies the Convention Hall of the Kiel Municipal 
Auditorium, is up to the same high standard of previous 

ears. 

The exhibits include the latest and best in scientific 
books, instruments, and materials; they are on a scale, 
and with a diversity, not usually possible at the meeting 
of an individual society or group of societies in a single 
field of science. In addition to this ‘‘eore’’ of the Ex- 
position, a variety of organizations have special exhibits, 
and there are technical exhibits by large firms repre- 
sentative of the basic industries of the nation. Prominent 
concerns in the chemical, pharmaceutical, and other in- 
dustries are sharing with the attending scientists some of 
their impressive technological accomplishments. The Ex- 
position should not be missed by anyone who attends 
the meeting. Your Convention Badge assures admission. 

The AAAS Annual Exposition of Science and In- 
dustry fills Convention Hall of the Kiel Municipal Audi- 
torium. The exhibit area, which is on the second floor, 
is reached through the 14th Street Entrance. 


The Exposition is open to: 


1. All registrants attending the 119th meeting. 
2. Interested adults who have applied for, and re- 
ceived, complimentary tickets of admission. 


Saturday, Dee. 27 
Sunday, Dec. 28 .. 
Monday, Dec. 29 
Tuesday, Dec. 30 


10:00 a.m.-6:00 P.M. 
NOOn-6:00 P.M. 
vee 11:00 a.m—9:00 P.M. 
10:00 a.m.—4:00 P.M. 


Directory of Exhibitors 


(Descriptive material prepared by individual exhibitors) 

AAAS New Member Service—Science—The Scien- 
tific Monthly (Booth 93). There are personal advan- 
tages in joining the Association. Every person in attend- 
ance at the 119th meeting is cordially invited to visit the 
New Member Service for information concerning the 
Association. Since its founding, in 1848, the Association 
has admitted to membership not only professional sci- 
entists but also other men and women who have a general 
interest in science, who wish to keep informed of the 
progress of science, and who would like to support the 
high purposes of the one organization that represents all 
science. 

Included in the annual dues of $6.50 (for 1953), each 
member has a choice of a year of ScrIENCE, the profes- 
sional scientist’s mnewsweekly, or THE SCIENTIFIC 
MonTHty (or both, for an additional $3.50). Free sample 
copies of these two publications will be distributed, and 
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all not familiar with both magazines are invited to visit 
this booth. The Symposium Volumes and other publica- 
tions of the AAAS are also on display. Prospective adver- 
tisers may obtain sample copies of the magazines and 
rate cards. Members of the AAAS are requested to nomi- 
nate fellow scientists for membership. 

Leland B. Alford, M.D., St. Louis, Missouri (Booth 
65). The localization of dementia (‘‘confusion’’) in the 
human brain. This relatively novel finding is now sup- 
ported by a number of independent studies. Associated 
with certain lesions in the region of the thalamus, in 
themselves not particularly nocuous, is the symptom or 
group of related symptoms variously designated as de- 
mentia, confusion of consciousness, disorientation, and 
unconsciousness. In no other part of the brain is this 
clinical picture produced. Since in this condition practi- 
eally all rational psychological responses are abolished, 
the theoretical implications appear to be highly impor- 
tant. The exhibit shows photographs and drawings of 
erebral lesions in which dementia was the symptom and 
of control lesions in various locations where mental ea- 
pacity was excellent. The cases are from both the ex- 
hibitor’s own material and from medical literature. 

Aloe Scientific (Booths 69 and 70). The Aloe Scientifie 
exhibit consists of new and modern laboratory devices 
for research and teaching purposes. The De Fonbrune 
Micromanipulator and Microforge will be demonstrated. 
Aloe Moduline steel laboratory and institutional furni- 
ture will be displayed. 

American Cancer Society, Inc. (Booths 77 and 78). 
Statistical data on incidence and mortality, section on 
demographic and possible etiologic aspects; staging of 
disease, with emphasis on Stage O and its diagnosis. 
Diagnostic methods, with particular emphasis on the role 
of cytology in detecting early cervical cancer, methods 
of taking a cervical biopsy. The problem of cancer of the 
cervical stump is outlined; results of treatment of the 
four stages of cervical cancer are indicated. 

The American National Red Cross (Booths 54 and 55). 
The Red Cross exhibit will illustrate a large cut-out map 
of the United States dramatically backlighted and show- 
ing, by means of applied cut-outs, the distribution of 
blood centers and blood banks. The travel route of the 
blood trains will also be indicated. This section will con- 
tain a small animated unit on the filling of the blood 
bottle. On each side of the booth we will present recipient 
set and other equipment in two assembled displays. 

American Optical Company (Booth 87). Among the 
group of instruments the American Optical Company’s 
Instrument Division will display will be a phase micro- 
scope. The relatively new field of phase microscopy has 
proved essential for the examination of living organisms 
and tissues, slightly pigmented or faded preparations, 
emulsions, plastics, and other material too transparent 
to be seen with bright-field microscopy. The new simpli- 
fied P45 Polarizing Microscope, a low-priced instrument 
designed for crystallography, chemical microscopy, and 
petrography, both for educational and industrial use, 
will also be an interesting highlight of the AO exhibit. 
Also to be displayed is an AO Spencer Photomicrographie 
Camera with convenient, yet rapid, operational features, 
designed for use with a monocular microscope. Repre- 
sentatives of the company, C. M. Osborne and P. R. 
Beckett, will be on hand to demonstrate and discuss the 
many improvements and outstanding advantages of AO 
instruments. 

American Pharmaceutical Association (Booths 63 and 
64). The exhibit of the American Pharmaceutical Asso- 
ciation shows the role of the pharmacist as a member of 
the public health team. It also emphasizes the services of 
the American Pharmaceutical Association over the past 
century, since this is its centennial year. Photographs 
showing the association’s headquarters in Washington 
are included in the exhibit. 

The American Tobacco Company (Booths 73 and 74). 
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The exhibit of the Research Laboratory of The American 
Tobacco Company will feature a new type of moisture 
meter which has been developed by its Instrument Di- 
vision. This meter records moisture content of tobacco 
directly by automatically correcting for temperature and 
eliminates errors previously encountered in manually 
operated instruments. This is another example of original 
application of well-known principles which result in closer 
control of quality in Lucky Strike cigarettes. 

Animal Welfare Institute (Booth 43). Established in 
1951 as a nonprofit educational and research organization 
in the field of laboratory animals including their care, 
housing, and procurement, the Animal Welfare Institute 
has three immediate aims in its work toward a more com- 
plete understanding between science and humanitarian- 
ism: (1) The encouragement of medical research 
techniques of the highest quality, to reduce both the pain 
and number of animals required in the laboratory; (2) 
to discover the most suitable methods of procurement of 
laboratory animals without jeopardizing constructive 
humane work; (3) the establishment of a standard code 
of ethics for the use of laboratory animals. The institute 
provides a forum and clearinghouse for the legitimate 
claims of scientists and humanitarians alike, and has 
made considerable progress in this field since last year’s 
Exposition in Philadelphia. President of the organization 
is Christine Stevens; headquarters is 730 Fifth Ave., 
New York 19. 

Arel Inc. (Booth 6). Arel will show the Medatron 
medical dental camera unit. Designed in conjunction with 
outstanding physicians and dentists in Portland, Ore., 
and at the University of Oregon Medical School, this 
unit is the answer for the doctor or dentist who desires 
to use photography in his practice for clinical records, 
progress recording of cases, and lecture purposes. Com- 
pact and portable, total size 7” x7” x8”, this unit con- 
tains its own light source, calibrated for use with day- 
light-type color film. It is instantly ready for use and 
is so designed that it automatically computes the ex- 
posure, so that a nurse or technician completely un- 
acquainted with photography can obtain the same results 
as the photographie expert. 

Armour and Company (Booth 68). In keeping with its 
policy of Serving Science, Industry, and Medicine, the 
Central Research Department, Research Division of 
Armour and Company, will present the following specialty 
items for experimental use: Pure normal C,, and Cy. 
acids, methyl esters, and amines; purified hormones and 
enzymes of animal origin; liver and plasma fractions; 
animal lipids, reference compounds, and other fine chemi- 
eals. A research investigator will answer your questions 
concerning the chemical, physical, and biologie properties 
of such compounds. 

—e, of American Railroads (Booths 91 and 

Association of American University Presses (Booth 
26). Examine these new University Press books—and 
others—at Booth 26: Trumpler and Weaver Statistical 
Astronomy, $7.50 (California) ; Milne Sir James Jeans, 
$4.00 (Cambridge) ; Conant Modern Science and Modern 
Man, $2.00 (t) (Columbia); Sarton A History of Sci- 
ence: Ancient Science Through the Golden Age of Greece, 
$10.00 (Harvard); Linsky, editor, Semantics and the 
Philosophy of Language, $3.75 (Illinois) ; Gowen, editor, 
Heterosis, $5.75 (Iowa State); McElroy and Glass, 
editors, Phosphorus Metabolism, Volume II, $10.00 (Johns 
Hopkins) ; Dice Natural Communities, $5.50 (Michigan) ; 
Albaum et al. Biology of Phosphorus, $2.00 (Michigan 
State); Storck and Teague Flour for Man’s Bread, 
$7.50 (Minnesota); Leverton Food Becomes You, $3.50 
(Nebraska); White and Benson, editors, Physics and 
Medicine of the Upper Atmosphere, $10.00 (New Mex- 
ico) ; Russell et al. Time and its Mysteries, $3.00 (New 
York) ; Mgller The Theory of Relativity, $7.00 (Oxford) ; 
Fogg, editor, The Scientists Look at our World, $3.00 
(Pennsylvania) ; Sanford et al. Psychology in the World 


Emergency, $4.00 (Pittsburgh) ; Winslow Man and Epi- 
demics, $4.00 (Princeton) ; Hilgard et al. Psychoanalysis 
as Science, $4.25 (Stanford); Hartman Possums, $6.00 
(Texas) ; Buller Researches on Fungi, Volume VII; The 
Sexual Process in the Uredinales, $13.50 (Toronto) ; 
Marine Fouling and its Prevention, $10.00 (U. S. Naval 
Institute) ; Robinson The Look of Maps: An Examina- 
tion of Cartographic Design, $2.75 (Wisconsin); Urey 
The Planets: Their Origin and Development, $5.00 
(Yale). 

Bausch & Lomb Optical Co. (Booth 100). There are 
many items of interest to be seen in the Bausch & Lomb 
exhibit. Besides the line of dynoptic microscopes, stereo- 
microscopes, phase contrast microscopes, and grating 
monochromator, two brand-new items will be shown. An 
eyepiece camera designed to fit any standard microscope 
will take pictures on 35mm and 2%x3%4 film, either 
colored or black-and-white. The viewing device is unique 
by virtue of this long eye relief and the fact that it need 
not be removed during the exposure, which makes it 
nicely suited to live material. Another brand-new item 
is the monochromatic colorimeter. The new model offers 
greater accuracy and convenience than ever before. Spe- 
cial interference filters used with the instrument have a 
band pass of 20 mp which is far narrower than glass 
filters and those used on many higher-priced spectro- 
photometers. Easier and faster analysis is possible by 
redesign of the controls. Although intended primarily for 
routine clinical and industrial analyses, it can be used for 
research because of its accuracy and sensitivity. B&L 
representatives will welcome inquiries. 

The Bioscope Manufacturing Company (Booth 13). 
Modernize your microscopic study with a Bioscope. This 
instrument will project microscopic slides down on a 
table or on a wall screen. Especially made to project 
living material without harmful heat. The Bioscope makes 
microscopic study thrilling and interesting to students; 
speeds up microscopic study tremendously ; eliminates eye 
strain and eramped positions; and makes a great saving 
in microscopes and slides. Be satisfied only with the 
genuine and original Bioscope. Do not be misled by 
imitations and higher prices. We are the oldest company 
specializing in the microprojection field. If there were a 
better way to do the job we would know about it and do 
it. We have pioneered in this field since 1934, More than 
25,000 school people have approved the purchase of the 
Bioscope for their school. This great volume of sales and 
our know-how enable us to offer the best buy on the 
market. See it demonstrated at our booth. Master Model 
Bioscope with Polarizer—$98.50; high power attachment 
—$17.50. Standard Model (without attachments)— 
$87.50. Especially selected slides (25 per set)—$9.50. 

The Blakiston Company (Booth 4). The Blakiston 
Company cordially invites all members of the AAAS to 
its exhibit of scientific textbooks and reference works. 
There will be a number of outstanding new books await- 
ing your examination. Don’t miss Comparative Vertebrate 
Embryology by Nelson—the best book in its field! Ask 
to see the brand-new Paramecium by Wichterman—the 
most extensive coverage ever made of a microscopic ani- 
mal. Be sure to look over Factors of Evolution by 
Schmalhausen—supplies important link in the modern 
view of evolution. Other new books that will be here for 
your consideration are: Sheep Management and Diseases 
by Belschner; Physics for Science and Engineering Stu- 
dents by Furry, Street, and Purcell; Introductory Gen- 
eral Chemistry by Cavelti; Quantitative Organic Micro- 
analysis by. Steyermark; Deciduous Forests of North 
America by Braun; Bacteria by Thomas and Grainger; 
Insect Natural History by Imms; and Handbook of Basic 
Microtechnique by Gray. Jim Lackey, our science editor, 
and members of our educational staff will be on hand 
to diseuss these and other distinguished Blakiston works. 

Carolina Biological Supply Company (Booth 75). The 
Carolina Biological Supply Company, of Elon College, 
North Carolina, and Waubun Laboratories, of Schriever, 
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Louisiana, will exhibit a complete range of biological 
materials and some pathological materials embedded in 
plastic. Among the products displayed will be preserved 
and injected macroscopic specimens, living cultures, bac- 
teriological material, botanical specimens, prepared 
microscopic slides, and kodachromes for botany and 
zoology. One of the focal points of interest will be the 
famous Plast-O-Mounts. There will be in attendance a 
professional to explain Carolina technique in plastic 
embedding and color preservation. A general cross section 
of standard brands laboratory apparatus will be ex- 
hibited, including microprojectors and microscopes. A 
staff of professional biologists will be in charge of the 
booth and will offer complete biological material infor- 
mation. Free literature, including teaching aids, will be 
available to visitors at our booth. 

The Chemstrand Corporation (Booths 15, 16, and 17). 
The Chemstrand Corporation exhibit dramatizes the 
functional and fashion characteristics of the firm’s new 
acrylic fiber Acrilan, which had its world premiere show- 
ing in New York City last fall. Merchandise of Acrilan 
was introduced to consumers simultaneously in the leading 
markets of the country. The exhibit marks a year of 
progress since the company’s first participation in the 
AAAS at Philadelphia in 1951. The emphasis then was 
on the research and development progress of the fiber, 
which at that time was in pilot plant production only. 
Using display and show props from the company’s debut 
performance, this year’s exhibit features not only the 
fiber Acrilan and its properties and characteristics, but 
also the fashion aspects of the fiber translated in terms 
of fabrics and styles made wholly of Acrilan or of 
Acrilan in blends with other commercially available fibers. 
The center theme of the exhibit features a wire-mesh 
mannequin 12 feet 6 inches in height and stuffed with 
Acrilan fiber. Draped over the body and arms of the 
*“lady’’ are 40 yards of challis fabric made of 100% 
Acrilan. Flanking this ‘‘theme’’ display are four spot 
displays, each dramatizing a functional characteristic of 
the fiber. One illustrates ‘‘washability,’’ showing blan- 
keting material of 100% Acrilan, which is shrinkage- 
free and without color loss after repeated washings; a 
second display features ‘‘mothproofness’’ of a fiber; a 
third, the ‘‘hand and feel’’ of the fiber when translated 
into fabrics; and the fourth, the ‘‘quick-drying’’ aspects 
of Acrilan, which is hydrophobic. Mannequins are used 
against colorful backdrops to highlight around-the-clock 
and around-the-season styles of Acrilan, ranging from 
sport and casual wear to formal attire, and deep-pile 
fabrics for stoles and capes. The Chemstrand Corpora- 
tion, an associate company jointly owned by Monsanto 
Chemical Company and American Viscose Corporation, 
this year brought its new Acrilan manufacturing facilities 
into commercial operation at Decatur, Ala. The plant 
will, have an initial capacity of 30,000,000 pounds of 
staple annually when brought to peak operation. The 
company also has its four-unit research and development 
center and corporation administrative headquarters at 
Decatur. A 50,000,000 pound per year Chemstrand nylon 
filament yarn plant is under construction near Pensa- 
cola, Fla., the first wholly integrated nylon plant to be 
built in this country. 

The Coca-Cola Company (Booths 18 and 19). Ice-cold 
Coca-Cola served through the courtesy and cooperation of 
the Coca-Cola Bottling Company of St. Louis and The 
Coca-Cola Company. 

Department of Anatomy, Duke University School of 
Medicine, J. E. Markee and R. F. Becker (Booth 46). 
The exhibit on the autonomic nervous system consists of 
twenty 8” x10” transparencies which illustrate the key 
scenes in the motion picture on the autonomic nervous 
system. The autonomic nervous system innervates smooth 
muscle, cardiac muscle, and glands. It is a visceral motor 
system in contrast to the voluntary motor system, which 
innervates only skeletal muscle. These transparencies 
illustrate the two main divisions of the autonomic nervous 
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system—namely, the parasympathetic and sympathetic, 
and include the origin and distribution of these two 
divisions, They illustrate the connections of the spinal 
nerves with sympathetic trunk and chain ganglia by 
white and gray rami, and show the segmental connections 
of spinal cord with sympathetic trunks. The innervation 
of the gut by parasympathetic and sympathetic fibers, the 
plexuses of Auerbach and Meissner, and the components 
of the viscero-visceral reflex are are illustrated. Whereas 
a single motor fiber is required for the innervation of 
voluntary muscle, two neurons are always involved in 
visecero-motor innervation. Certain peripheral structures, 
such as sweat glands, pilomotor muscles, and arterioles, 
are innervated only by the sympathetic division. The final 
two transparencies illustrate the cholinergic and adren- 
ergic classification of motor fibers. 

Department of Anatomy, Saint Louis University 
School of Medicine, Albert Kuntz (Booth 66). The ex- 
hibit on the autonomic nervous system will consist of 
illustrations based on research carried out in the Depart- 
ment of Anatomy, Saint Louis University School of 
Medicine: (1) Drawings and photographs from dissec- 
tions of the human body to illustrate the anatomical re- 
lationships of the sympathetic trunk, communicating 
rami and interconnecting rami, and accessory sympa- 
thetic ganglia. (2) Drawings based on detailed dissee- 
tions and microscopic preparations of the vertebral 
nerves and the perivascular plexuses on the vertebral and 
the basilar arteries in the cat. (3) Diagrammatic illustra- 
tion of the reflex arcs that mediate visceral vasomotor 
responses to localized thermal stimulation of the skin. 
(4) Photomicrographs illustrating the cytological strue- 
ture of autonomic ganglion cells, with particular refer- 
ence to chromidial substance, Golgi’s apparatus, and as- 
eorbie acid. (5) Photomicrographs illustrating: (a) 
Histochemical alterations in autonomic ganglion cells 
associated with aging. (b) Accumulation of pigment and 
excessive growth of dendrites in human autonomic 
ganglion cells in advanced age. (6) Photomicrographs 
from sections of autonomic ganglia showing neuroglial 
cells undergoing amitotic division, and lysis of ganglion 
cells by cells derived from ganglion cell capsules. (7) 
Photomicrographs illustrating histochemical alterations 
in autonomic ganglion cells in secorbutie guinea pigs. 

Department of Pathology and Research, Saint Louis 
University School of Dentistry, W. H. Bauer (Booth 
67). A display of the diseases of the human salivary 

land. 

Gilson Medical Electronics (Boot} 20).GME, Madison, 
Wis., will feature the GME spiral fraction collector. Only 
the test-tube table moves, turning and advancing under 
the stationary column. The apparatus may be time 
operated, or a volumetrically activated mechanism may 
be used. Another new instrument will be a compact cireu- 
lar shaker, 17” in diameter, which accommodates at one 
time a 1- or 2-liter Erlenmeyer flask and six 500-ce or 
smaller Erlenmeyer flasks. The shaking action is con- 
tinuously variable in speed, and provides mixing without 
excessive aeration. Also to be shown is the GME-Lardy 
circular Warburg Model 2 incorporating sundry improve- 
ments; and Model B of the GME 8 channel EEG and 
polygraph for recording pressure, temperature, muscle 
potentials for kinesiology, psycho-galvanie reflex, move- 
ment, and other physiological variables. It is entirely 
line-operated and is extremely stable even with large line 
voltage fluctuations. The frequency response is flat to 
100 eps. The apparatus is only 19” square, an important 
factor in a crowded laboratory. 

Gradwohl Laboratory Supply Company (Booths 79 
and 80). This exhibit will show the varivus activities of 
the Gradwohl Laboratory Supply Company—namely, 
manufacture and supply of laboratory reagents, the 
training of laboratory technicians, the publication of a 
monthly journal entitled the Laboratory Digest which 
gives recent advances in laboratory procedures (the next, 
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the emphasis on the Papanicolaou method of cancer de- 
tection). 

The Graf-Apsco Company (Booth 7). The newly de- 
signed Graf-Apsco microscopes are displayed for exam- 
ination and use. As ‘‘America’s Leading Microscope 
Repair House’’ the aim in designing these instruments 
was to make them as foolproof as possible. You will be 
pleasantly surprised to find the usual points of irritation 
missing—and prices unbelievably reasonable. In addition 
to new micruscopes, we also display a wide assortment of 
rebuilt instruments. All our instruments, whether new 
or rebuilt, carry a ten-year guarantee against defective 
parts and workmanship. If you have any repair or 
obsolescence problems, bring them to us. We shall be 
giad to help, regardless of the make of instruments. 

Harvard Apparatus Company, Incorporated (Booth 
42). In 1888 William Townsend Porter, a young professor 
in the St. Louis Medical College, established the first 
physiological laboratory west of the Great Lakes. Later, 
at Harvard, he supplied from the small machine shop of 
Professor Bowditch’s pioneer laboratory the first inex- 
pensive but well-made instruments for the student of 

hysiology, there and elsewhere. He thus implemented 
bis own enthusiastic development of the new laboratory 
teaching. This epochal service of the ‘‘Harvard Physio- 
logical Apparatus,’’ generally socalled fifty years ago, 
was soon on its own and became as a nonprofit enterprise 
the organization incorporated in 1934, with full reeog- 
nition of a long-maintained annual research grant, now 
the Porter Fellowship. For the first time in the half- 
century of its history, the company is undertaking (as a 
tribute to the St. Louis birthplace of its founder’s pro- 
fessional career) the exhibition of its entire product. The 
range of this showing, from the new to the old, is fairly 
wide. It runs from recent developments in the kymograph, 
respirator, stand, ete. to the numerous simple accessories 
long in constant demand by biological departments of 
schools and colleges, as well as by medical schools and 
institutes of research. 

Houghton Mifflin Company (Booth 5). Houghton 
Mifflin Company will exhibit its extensive list of college 
texts in the fields of Biology, Chemistry, Economies, 
Mathematics, Physics, Sociology, Psychology, and Gen- 
eral Science. Included with these college texts will be 
several trade books of general interest to science teachers. 

International Auxiliary Language Association (Booth 
61). The International Auxiliary Language Association 
wishes to bring to the attention of AAAS members at- 
tending the annual meeting information about our re- 
search and the form of international communication re- 
sulting from it—namely, Interlingua. Scientists are 
showing considerable interest in Interlingua as a po- 
tential tool in the exchange of information at the inter- 
national level. 

International Shoe Company (Booth 71). International 
Shoe Company exhibit will have as its objective an ex- 

osition of the degree to which vertical organization or 
integration has been developed in the company’s opera- 
tions. The exhibit will illustrate the extent to which the 
company starts its manufacture with basie raw materials, 
such as hides, rubber, cotton, and other natural and 
synthetic raw materials, and converts these for final dis- 
tribution at the consumer level. 

Josiah Macy, Jr. Foundation Publications (Booth 45). 
You are cordially invited to visit the display of the 
Transactions of the Conferences sponsored by the Josiah 
Macy, Jr. Foundation. This year we are presenting the 
transactions of two new conferences; Cold Injury and 
Shock and Circulatory Homeostasis, which should be of 
interest to those concerned with the current medical prob- 
lems of the Armed Forces, Also available for your ex- 
amination are our latest publications on Adrenal Cortex, 
Aging, Biological Antioxidants, Blood Clotting, Blood 
Pressure, Clinical Psychology, Connective Tissues, Con- 
sciousness, Cybernetics, Infancy and Childhood, Liver 
Injury, Convalescence, Metabolic Interrelations, Nerve 


Impulse, Renal Function. Elizabeth Fuller and Alfred 
Patten will be on hand to answer questions and to explain 
this new approach in medical literature. These books are 
verbatim reports of meetings in which representatives 
from all professions and specialties relevant to the topic 
participated. The material published is unobtainable else- 
where and is the most advanced information available to 
investigators and practicing physicians concerning re- 
search progress and new methods and theories. The trans- 
actions offer, as well, interesting insight into the broad 
problem of communication and integration between disci- 
plines, a question of importance to the advancement of 
the whole of science. In order to make these books avail- 
able to the greatest number of those interested the 
foundation offers them for sale at cost. 

Mallinckrodt Institute of Radiology, Washington 
University School of Medicine (Booths 97, 98, and 99). 
The exhibit will feature diagnostic roentgenology with 
opaque contrast media. (Space endowed by the Mal- 
linckrodt Chemical Works.) 

G. & C. Merriam Company (Booth 60). The Exhibit 
will display copies of the Merriam-Webster publications 
listed below: Webster’s New International Dictionary, 
Second Edition—the unabridged work containing 600,000 
entries, including thousands of encyclopedic articles, 
many of them recording a wealth of information in the 
field of science. Webster’s New Collegiate Dictionary— 
our largest abridged work, completely up to date—copy- 
right 1951. Webster’s Dictionary of Synonyms—listing 
Synonyms, Antonyms, and Analogous and Contrasted 
Words, explaining the difference in their shades of mean- 
ing and illustrating their use. Webster’s Biographical 
Dictionary—entering 40,000 biographies of noted men 
and women of all countries, with name pronunciations. 
Webster’s Geographical Dictionary—records information 
on all the world’s important places, with name pro- 
nunciations. There will also be shown pamphlets illustrat- 
ing and explaining the use of the above publications. 

Midwest Rubber Reclaiming Company (Booth 62). 
The exhibit consists of diagrammatic flow sheets of the 
two major processes used in the East St. Louis plant of 
the company, starting with the raw material—i.e., scrap 
tires—and guiding the observer through the various 
stages of the processes to the final products obtained 
therefrom. Transparencies of factory equipment are built 
into the flow sheets to give a better understanding of the 
process and machinery involved. One of the side panels 
gives statistical data of production capacities and con- 
sumption of reclaim over several decades, as well as its 
position in relation to the total consumption of natural 
and synthetic rubber in the United States. Another side 
panel shows the consumption of reclaim as related to its 
use in consumer goods such as tires, battery cases, auto- 
motive and mechanical goods, ete. 

Missouri Geological Survey (Booths 85 and 86). The 
exhibit has been designed to highlight the occurrence and 
distribution of mineral raw materials in Missouri. A 
panorama shows in cross section this occurrence and dis- 
tribution. Mineral and rock samples of each material will 
be available for close examination by all visitors. 

Monsanto Chemical Company (Booths 27, 28, 29, and 
30). Monsanto wili have a display of over 500 Monsanto 
products. Particular emphasis will be placed on the part 
research plays in our organization. 

Philip Morris & Co. Ltd., Inc. (Booth 53). Physiologic 
and pharmacologic methods are used for the evaluation 
of the irritants in cigarette smoke. 

The C. V. Mosby Company (Booth 52). The C. V. 
Mosby Company extends a most cordial invitation to visit 
Booth No. 52, where books designed for teaching and 
reference will be available for examination. New books 
and new editions to be displayed will include Beaver’s 
The Science of Biology and Biological Science in Labora- 
tory and Field, Zoethout and Tuttle’s Textbook of Physi- 
ology, Lindsey ’s Principles of Organic Evolution, Krajian 
and Gradwohl’s Histopathological Technic, Anderson’s 
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Synopsis of Pathology, Harrison’s Dissection of the Cat, 
Walling’s Laboratory Manual for Elementary Physiology, 
and Schaub and Foley’s Diagnostic Bacteriology. Our 
representatives will welcome an opportunity to discuss 
book needs. 

National Bureau of Standards (Booths 35, 36, 37, 38, 
39, and 40). The NBS exhibit will cover three areas: (1) 
Fundamental measurement of standards of science; (2) 
instrumentation; and (3) publications. The section on 
standards presents the following topics: Length, mass, 
optical, temperature, frequency and time, and electrical 
standards. The importance of instrumentation in science 
and industry is presented in panels and embraces me- 
chanical electronics, atomic and radiation, aeronautic, 
optical, and textile fields. The publications unit illustrates 
a variety of research and development projects in the 
physical sciences carried at NBS. 

National Cancer Institute, USPHS, W. C. Hueper 
(Booths 88 and 89). The environmental respiratory can- 
cer: The exhibit shows the various recognized and sus- 
pected environmental agents implicated in the production 
of cancer of the respiratory organs, and the different 
physical-chemical states of contact, as well as their re- 
lation to the sites of the resulting cancer. Special graphs 
demonstrate the simultaneous rise of lung cancers, and 
of the production and consumption of industrial products 
for potential causal relations to cancer of the lung dur- 
ing the past 30 years. A map of the U. S. illustrates the 
distinct regional differences in lung and larynx cancer 
morbidity in eight metropolitan areas surveyed in 1938 
and again in 1948, as well as the uniform rise in lung 
cancer morbidity in the eight areas during this decade. 

National Geographic Society (Booths 83 and 84). The 
exhibit of the National Geographic Society will feature 
the National Geographic Magazine and the Geographic 
School Bulletins. Also on display will be maps, books, 
pictures, and other special educational materials of the 
society. An automatic projector will screen a continuous 
selection of natural color slides. The slides cover National 
Geographic field assignments and expeditions and were 
selected from illustrations by staff photographers of the 
National Geographic Magazine. 

National Society for Medical Research (Booth 44). 
The exhibit of the National Society for Medical Research 
will endeavor to show the essential role animals play in 
the advancement of the biological sciences. Featured in 
the exhibit will be a number of animals that are actually 
being used in chronic studies. These will include dogs, 
rats, and guinea pigs. With the animals will be displayed 
some of the scientific equipment used in these same 
chronic experiments. An effort will be made to show that 
this costly equipment, valuable as it is, would be of no 
worth without animal subjects upon which to conduct the 
experimental studies. Also included in NSMR’s exhibit 
will be a one-panel mounted board display, explaining 
the importance of backing the National Society for Med- 
ical Research. There will be someone in constant attend- 
ance at the exhibit, and a quantity of NSMR literature. 

Naval Ordnance Laboratory (Booth 82). The Naval 
Ordnance Laboratory, the primary research and develop- 
ment activity of the Bureau of Ordnance, will feature a 
display on the processing of Bismanol, one of its newest 
developments. Bismanol is a magnetic material which ex- 
hibits a coercive force of 3000 oersteds, the highest re- 
corded coercive force of any known permanent magnetic 
material. It has been named Bismanol from its composi- 
tion of bismuth and manganese and NOL, where it was 
prepared. The Naval Ordnance Laboratory exhibit will 
also show in panel form some of its other major fields of 
research, its over-all mission, and the layout of its 873- 
acre tract at White Oak, Silver Spring, Md. 

Naval Research Laboratory (Booth 81). “Crystals for 
Commerce’’ and ‘‘Crystals for Defense’’ will be fea- 
tured in the exhibit of the Naval Research Laboratory 
of the Office of Naval Research. Crystal research, one 
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of the research and development programs at NRL, has 
led to numerous discoveries that are useful in both peace 
and war. From erystal research has come hearing aids 
and gun sights, apparatus for locating fish and subma- 
rines, instruments for seeing at night, improved radio 
performance, picture tubes for television sets, light 
meters for photographers, instruments for measuring 
atomic radiations, equipment for testing the quality of 
gasoline, improvements in telephones, fluorescent lights, 
jewels for watches, and many more. 

Nuclear Instrument & Chemical Corporation (Booth 
76). The Nuclear Instrument & Chemical Corporation 
exhibit contains various electronic instruments for the 
detection and measurement of nuclear radiations. Scalers 
and count rate meters, together with portable monitoring 
instruments of interest to civil defense people, are on 
exhibit. Several new instruments of special interest to 
radioisotope laboratory personnel are on public display 
for the first time. Representatives of the company in at- 
tendance at the exhibit will be glad to assist anyone at- 
tending the meeting. 

A. J. Nystrom & Co. (Booth 8). A. J. Nystrom & Co. 
is featuring an improved series of biological and anatom- 
ical models made of vinyl plastic, which have these un- 
usual features: 

. Lifelike flexibility 

. No shrinkage or warping 

. Nonfading colors 

. Authentic anatomy 

. Unaffected by climate 

. Extraordinary durability 

These unique qualities make our vinyl plastic models the 
finest specimens available from any source. Ask or write 
for an illustrated catalog. Among our fine chart publi- 
cations we have the Jurica Biology Charts, Frohse Life- 
sized Anatomical Charts, and Davis-Smith Science Charts. 

Philosophical Library (Booth 72). The Philosophical 
Library will feature the following new titles: Harwell: 
The British Atomic Energy Research Establishment 
1946-1951; The New Dictionary of American History; 
Dead Cities and Forgotten Tribes; The Hebrew Impact 
on Western Civilization; Ancient Sparta; The Tree of 
Human History; The Infirmities of Genius; The Story 
of Watches; Water; Little Ship Astro-Navigation ; Fleas, 
Flukes and Cuckoos; The Organ; and The Development 
of the Guided Missile. 

Publishers’ Authorized Binding Service (Booth 41). 
PABS, sponsored by many leading scientific societies and 
publishers of scientific and technical journals, both Amer- 
ican and foreign, offers a service as modern as atomic 
energy. PABS is distinctively designed, durably crafted 
to rigid specifications, sensibly priced. PABS ‘‘fac- 
similed’’ bindings render competent service to men and 
women in science. PABS also conserves valuable space. 
Inspection of the product will demonstrate an effective, 
economical method of preserving journals for rapid ref- 
erence and research. 

The Rayoscope (Booth 1). At the Rayoscope booth 
will be shown what good microprojection practice can 
do for anyone ordinarily using a microscope. With espe- 
cially developed optics an entirely new field has been 
opened. Specimens both living and prepared will be pro- 
jected under extremely high power in the brightly lighted 
auditorium. 

Saint Louis University School of Dentistry (Booth 
90). The Saint Louis University School of Dentistry 
will have two exhibits, one on cleft palate cases, and the 
other on tumors of the jaw. Cleft Palate Cases: Many 
cleft palate cases showing conditions before surgery or 
prosthetic appliances were applied and also the same 
cases after treatment. These cases cover a wide age range. 
Tumors of the Jaw: This display shows a great variety 
of tumorlike growths and neoplasms occurring in the 
jaws. Roentgenograms and color microphotographs of 
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the so-called ossifying fibroma (preferably called ossify- 
ing fibrosis) and various types of ameloblastmas. 

Schwarz Laboratories, Inc. (Booth 56). Schwarz 
Laboratories, Inc., of Mount Vernon, N. Y., are consult- 
ing chemists and engineers to the food and allied in- 
dustries, and manufacturers of amino acids and other fine 
chemicals, chemotherapeutic agents, and radioactive bio- 
chemicals. Available at the exhibit of Schwarz products 
and services will be samples of such basic metabolites as 
yeast ribonucleic acids, nucleosides, nucleotides, phos- 
phorylated carbohydrates and related materials, and 
recent additions to the Schwarz list—e.g., optically stand- 
ardized amino acids, nitrogen heterocycles, ete. Schwarz 
representatives will be glad to explain the firm’s products 
and services and to discuss individual requirements. 

The Science Library (Booths 105, 106, and 107). The 
Science Library is administered by the AAAS as an 
additional service to publishers of books, both exhibitors 
and nonexhibitors. It has become an integral part of 
each year’s Annual Exposition of Science and Industry. 
In the Science Library, books of all publishers participat- 
ing are grouped by fields of science—a convenience both 
to the visitor who is restricting his inspection of books to 
a single category, and to the one who wishes to browse. 
Among the publishers represented in the Science Library 
are: 
AMERICAN 

ScIENCE 
ACADEMIC PREsS, INC. 

ADDISON-WESLEY Press, INc. 
AMERICAN Book COMPANY 
ANNUAL Reviews, INc. 
APPLETON-CENTURY-CROFTS, INC. 
CoLUMBIA UNIVERSITY PRESS 
CRANBROOK INSTITUTE OF SCIENCE 
Tuomas Y. CROWELL COMPANY 
E. P. Dutton & Co., INc. 
ELSEVIER Press Inc. 

EMERSON Books, INC. 
Exposition Press INc. 

W. H. FREEMAN AND COMPANY 
HARVARD UNIVERSITY PRESS 

D. C. HeatH & COMPANY 

ISLAND PRESS CO-OPERATIVE, INC. 
LEA & FEBIGER 

J. B. Lippincott CoMPANY 
McGraw-HILt Book CoMPANY 
THE MACMILLAN COMPANY 

RAND McCNALLY & COMPANY 
REINHOLD PUBLISHING CORPORATION 
Rinewart & Co., Inc. 

W. B. SAuNDERS CoMPANY 

Sitver Burdett CoMPANY 
STANFORD UNIVERSITY PRESS 
CHARLES C THOMAS, PUBLISHER 
UNIVERSITY OF KANSAS PRESS 
UNIVERSITY OF MIAMI PRESS 
UNIVERSITY OF MICHIGAN PRESS 
UNIVERSITY OF MINNESOTA PRESS 
UNIVERSITY OF PENNSYLVANIA PRESS 
JOHN WILEY & Sons, INc. 

Scott Aviation Corporation (B-oth 9). Scott Aviation 
Corporation will display several industrial breathing 
devices, developed and sold since World War II to an 
imposing list of companies for production as well as 
laboratory service. This company since 1943 has been 
the largest producer of self-contained portable demand 
breathing apparatus, used for military and civilian pur- 
poses. Displayed will be the Seott Air-Pak, widely used 
to protect personnel in breathing hazards. Approved by 
the Bureau of Mines, it permits active work in hot or 
toxic atmospheres, often encountered throughout indus- 
try, including work relating to the atomic program. Its 
use of pure breathing air, not oxygen, assures the utmost 
in safety and comfort, even in atmospheres of petroleum 
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vapors. It is designed to operate in extreme temperature 
conditions, as is illustrated by its long record of service 
with oil producers in the heat of Saudi Arabia and in 
the extreme cold of Alberta, Canada. Also displayed will 
be Scott oxygen inhalator equipment, accepted by the 
American Medical Association and used wherever oxygen 
administration is required. 

Ivan Sorvall, Inc. (Booths 2 and 3). Ivan Sorvall, Inc., 
pioneers of the angle type centrifuges in the U. S&., is 
located in the main exhibit hall just inside the registra- 
tion and information center. The Servall exhibit features 
most models of the Servall angle centrifuges, as well as 
other special instruments for routine or research labora- 
tory work, Shown in connection with the centrifuges are 
newly developed accessories, which further add to the 
convenience of working with the Servall angle centri- 
fuges. For the first time the new Servall refrigerated 
centrifuge is proudly presented to the AAAS. On the 
market less than a year, it has already proved to be a 
most valuable instrument for many research projects in 
the medical and other scientific fields. Not less than seven 
different Servall centrifuge rotors, ranging from large 
capacity to high speeds, can be operated interchangeably 
in this unit without the need of costly adapter accessories. 
The 400ce Type SS-1 rotor, run for an hour at 14,000 
rpm, will maintain material temperatures below 0° C. 
Convention participants are cordially invited to stop 
at the Servall exhibit to discuss centrifugation problems 
with the attendants, who will be happy to offer sug- 
gestions and advice. 

Special Libraries Association, Greater St. Louis 
Chapter (Booth 108). The Greater St. Louis Chapter of 
the Special Libraries Association will exhibit a typical 
Technical Reference Library. Information on the activities 
of the chapter will be distributed. 

The Technicon Company (Booths 49, 50, and 651). 

U. 8. Naval Dental School (Booth 33). The U. 8S. Naval 
Dental School’s method for preparing auricular prosthe- 
sis. This exhibit depicts by means of Kodachrome trans- 
parencies and models the step-by-step procedures used in 
the preparation of auricular prosthesis by the Naval 
Dental School, U. S. Naval Medical Center, Bethesda, Md. 

U. 8S. Naval Hospital, Yokosuka, Japan (Booth 32). 
Electroencephalography in combat head injuries, In 
February 1951 a Department of Neurology that included 
a Laboratory of Electroencephalography was established 
at the Naval Hospital in Yokosuka, Japan. From the 
outset, serial EEG tracings proved to be a valuable ad- 
junct in the evaluation of acute head injuries. With the 
rapid changes seen in some, it was evident that the earlier 
the series could be started, the more meaningful they 
would be. The extension of these observations to the 
immediate combat zone became possible in December 1951 
when the hospital ship U. 8S. S. Consolation was placed 
above the 38th parallel off the east coast of Korea. 
Equipped with an EEG machine, and a helicopter flight 
deck that facilitated the reception of patients, initial 
tracings were secured within a few hours of the time of 
injury. Subsequent tracings were obtained aboard ship 
and, with the transfer of patients, at the base hospital 
in Japan. 

W. M. Welch Manufacturing Company (Booths 47 
and 48). The W. M. Welch Manufacturing Company will 
e .hibit high vacuum pumps; balances; electric meters; 
electronics teaching devices; scientific charts; sets of 
charts for biology, physics, and physiology; hemo- 
globinometer; paper chromatography instruments; Den- 
sichron (densitometer); and other instruments for 
physies, chemistry, and biology teaching and research. 

Western Union Telegraph Co. (Corridor). Western 
Union Telegraph Co. will have a display of their latest 
facsimile equipment designed for customer use. 

Wood and Metal Products (Booth 31). Wood and 
Metal Products will exhibit Bouyoucos Apparatus for 
Soil Moisture Determination. The resistance method of 
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determining the amount of water in the soil was de- 
veloped during the 1930s by George John Bouyoucos, re- 
search professor in soils science, Michigan State College. 
Apparatus for use with this method was developed with 
the cooperation of Wood and Metal Products, of Bloom- 
field Hills, Mich., and came into use in 1940. Apparatus: 
(1) Bouyoucos Model C Bridge: combines rugged, com- 
pact construction with a high degree of sensitivity, for 
field and laboratory use; (2) Bouyoucos Moisture Meter: 
a practical, scientific guide to irrigation practices; (3) 
Plaster Resistance Unit: buried in the soil, this sensitive 
element gives a measure of soil moisture when used with 


the bridge or the meter; (4) Nylon Resistance Unit: two 
pieces of fine stainless steel screen, acting as electrodes, 
are separated by wrappings of nylon and contained in a 
perforated metal case which affords extensive exposure 
to the soil. Used only with the Model C bridge. After a 
decade of field use by large commercial outfits and labora- 
tory use by agricultural and other scientific research or- 
ganizations in many parts of the world, the Bouyoucos 
method of soil moisture determination is considered first 
in its field. As is true of any scientific apparatus, field use 
and laboratory experiment constantly suggest improve- 
ments. 


News and Notes 


Autumn Meeting, American Physiological Society 


THe American Physiological Society holds two 
meetings annually—one each spring with the Fed- 
eration of American Societies for Experimental Biol- 
ogy, and one each autumn more informally on a uni- 
versity campus. This autumn the society met Sept. 
4-6 in New Orleans at Tulane University, with half 
a day at Louisiana State University Medical Center. 
The Tulane campus provided outdoor beauty, dormi- 
tory accommodations, a cafeteria, and an air-condi- 
tioned building for sessions. Arrangements were made 
entirely by the local committee, of which H. S. Mayer- 
son was chairman. Some 230 papers were presented 
and discussed during four half-days of sessions, 
usually in six simultaneous programs. There were 390 
registered attendants. President E. M. Landis pre- 
sided at the business sessions of the society and at 
the meetings of the council. Past President R. W. 
Gerard spoke on “Becoming an Elder Statesman” at 
the society dinner. 

The council enlarged the standing Committee on 
the Use and Care of Animals. Its object is to re-em- 
phasize the responsibilities of physiologists in pro- 
curement, in humane treatment, in training of work- 
ers with respect to animal care, and in publication of 
the results of the experiments. It will receive and con- 
sider suggestions concerning animal care. H. E. Essex, 
Mayo Foundation, Rochester, Minn., is chairman. 

The Porter Fellowship of the society was redefined 
in terms of its usefulness for training candidates in 
research and in teaching. It may be either postdoctoral 
or predoctoral and carries a $3000 annual stipend. 
Applications are received from nonmembers as well 
as from members. H. W. Davenport, University of 
Utah, is chairman of the committee. 

The society is seeking varied methods of improving 
both formal and informal communication at its meet- 
ings. Panels, debates, and conversaziéni are planned. 
F. A. Hitcheock, Ohio State University, is chairman 
of this committee. General problems of programming 
are also being explored by a committee whose chair- 
man is A. B. Hertzman, St. Louis University School 
of Medicine. 
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The survey of physiological science (Scrence, 115, 
3, June 20 [1952]), being made with the support of 
the National Science Foundation, is in full swing, with 
headquarters at the Washington office of the society, 
2101 Constitution Ave. It has collected and organized 
an array of questions and is devising methods of seeur- 
ing sound data to answer them. It is concerned with 
trends, institutions, personnel, finances, education, re- 
search, and communications in physiological science. 
R. W. Gerard, University of Illinois, is chairman of 
the Central Committee, and Orr E. Reynolds is di- 
rector of the first phase of the survey. 

Adherence to the International Union of Physio- 
logical Science, now in process of organization, has 
been voted by the society. Mechanisms of adherence 
and specifie proposals to the International Union of 
Physiological Science are being considered. M. B. Vis- 
scher, University of Minnesota, is chairman of the 
American delegates. 

The president-elect, E. F. Adolph, University of 
Rochester, will visit five institutions this fall. The area 
selected on the basis of invitations received includes 
North Carolina, Tennessee, and Kentucky. The pur- 
pose is to explore problems that face physiologists in 
teaching, research, and education, and incidentally to 
present similar discussions on a selected topic. 

The society, now 65 years old, has as its objective 
the advancement of physiology as one of the biological 
sciences. At present, new avenues of interest are open- 
ing. The society publishes three journals, the Amer- 
ican Journal of Physiology, Physiological Reviews, 
and the Journal of Applied Physiology. It depends on 
the voluntary work of its 1300 members and on its 
central office for all its organized efforts. 

The spring meeting will be held April 6-10, 1953, 
in Chieago. The 1953 autumn meeting will be omitted, 
since the triennial International Congress on Physi- 
ology will meet in Montreal Aug. 31-Sept. 4, under 
the presidency of C. H. Best. 

Epwarp F. 
School of Medicine and Dentistry 
University of Rochester 
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Scientists in the News 


The 1952 Human Relations Award for the Society 
for the Advancement of Management has been pre- 
sented to Lawrence A. Appley, president of the Ameri- 
can Management Association. The award, a scroll and 
key, is given annually for outstanding accomplish- 
ment in the human relations field. William R. Mullee, 
of New York University, received the society’s Gil- 
breth Medal for achievement in the field of motion 
study. 


F. Clark Cahill has been made chief engineer of the 
Engineering and Production Division of Airborne 
Instruments Lavoratory, Inc. An electrical engineer, 
Mr. Cahill formerly served in the division as super- 
visor of the Radar Section. 


Carlyle G. Caldwell has been elected an assistant 
vice president of National Starch Products Ine. He 
joined National’s research staff in 1940 and has been 
research director since 1948. 


Joseph H. Camin, formerly of Ohio State University 
and South Dakota State College, has joined the staff 
of the Chicago Academy of Sciences as curator of 
invertebrates. His field of research is the taxonomy 
and biology of mites. 


Ralph I. Dunlap, of Longmeadow, Mass., has been 
appointed assistant director of research for Monsanto 
Chemical Company’s Plastics Division, Springfield. 
Dr. Dunlap joined the division in 1943 as a research 
chemist. 


R. Adams Dutcher, professor emeritus, Pennsyl- 
vania State College, has been appointed special lec- 
turer and consultant in nutrition at the University 
of Florida. 


Fred T. Foard, Public Health Service medical di- 
rector and chief, Branch of Health, Bureau of Indian 
Affairs, retired on Oct. 31, after 36 years of service. 
Dr. Foard will become director of the Division of 
Epidemiology, North Carolina State Department of 
Health. 


T. Keith Glennan, for more than two years a mem- 
ber of the Atomic Energy Commission, has resigned 
because commitments to the Case Institute of Tech- 
nology at Cleveland have made it necessary for him 
to return. Dr. Glennan’s term was to have expired 
June 30, 1955. He came to the commission from the 
presidency of Case Institute in August 1950. 


Crawford H. Greenewalt, president of E. I. du Pont 
de Nemours & Co., received the gold medal of the So- 
ciety of Chemical Industry for “conspicuous service 
to applied chemistry.” Robert C. Swain, Cyanamid 
Company, presented the award, and Harry B. 
McClure, vice president of Carbide and Chemicals 
Corporation, presided at the award meeting. 


C. Lee Huyck, director of the Division of Pharmacy, 
Howard College, Birmingham, Ala., is now professor 
of industrial pharmacy at the St. Louis College of 
Pharmacy and Allied Sciences. 


Ewart R. H. Jones, Sir Samuel Hall professor of 
chemistry at the University of Manchester, has been 
appointed Arthur D. Little visiting professor of 
chemistry at MIT. Professor Jones was named reader 
in organic chemistry at the University of London and 
assistant professor at the Imperial College in 1946 
and was invited to the chair of chemistry at the Uni- 
versity of Manchester in 1947. The professorship that 
Dr. Jones holds at MIT has been established out of a 
bequest of funds left to the Institute by the late 
Arthur Dehon Little, a graduate of MIT in 1885. 


New chairman of the U. 8. National Commission 
for Unesco is Walter H. C. Laves. He succeeds Luther 
H. Evans, Librarian of Congress. Mr. Laves served 
as deputy director general of Unesco in Paris 1947- 
50. He is vice president of the privately endowed 
Governmental Affairs Institute, Washington, D. C., 
and consultant to the U. N. Technical Assistance 
Board. The following vice-chairmen were elected: 
Robert C. Angell, Helen Bragdon, and Stanley H. 
Ruttenberg. New members elected to the executive 
committee were Gordon R. Clapp, Mare Connelly, 
Charles E. Odegaard, George N. Shuster, and Henry 
R. Hope. 


Rafael Lorente de No, neuroanatomist, has been ap- 
pointed chief of the Laboratory of Neuroanatomical 
Sciences at the National Institutes of Health. He will 
head a laboratory composed of groups working on 
cytoarchitecture, functional neuroanatomy, develop- 
mental neurology, and chemical morphology. Dr. 
Lorente de No will leave his post as Member at the 
Rockefeller Institute for Medical Research to assume 
his new duties on Feb. 2. 


R. A. McCance, professor of experimental medicine 
at Cambridge University, England, will visit the 
Army Medical Service Graduate School, Washington, 
D. C., on Dee. 15 for a conference on the effects of 
undernutrition on the composition of the body. 


James H. McMillen has joined the staff of the 
National Science Foundation as a member of the 
physies staff of the Division of Mathematical, Physi- 
cal and Engineering Sciences. Dr. McMillen was chief 
of the Hyperballisties Division, Naval Ordnance 
Laboratory. 


Amos Pucklajohn Maxwell has joined the faculty of 
the State College of Washington as reference librarian 
in the Science Division of the Holland Library. 


Frank R. Milliken has joined the Kennecott Copper 
Corporation as a vice president and will assume su- 
pervision of its mining operations in this country and 
in Chile. Mr. Milliken was an experimental engineer 
with the Utah Copper Company, a Kennecott sub- 
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sidiary, and later joined the National Lead Company 
in 1941, serving as plant manager of its MacIntyre 
development, and most recently as assistant manager 
of its Titanium Division and member of its Mining 
Committee. 


Samuel Morford, clinical psychologist with The 
Personnel Laboratory, New York City, has been ap- 
pointed director of Psychological Services (Canada) 
and will take over his new duties at the laboratory’s 
Toronto office on Dee. 10. 


Charles M. Mottley has been appointed to succeed 
S. D. Cornell as director of the Planning Division of 
the Department of Defense Research and Develop- 
ment Board. Dr. Cornell, who has been with the 
board since 1946, and has been director of the 
Planning Division since 1949, has accepted a position 
as executive officer of the National Academy of 
Sciences and the National Research Council. 


William O. Pool has been promoted from senior 
research chemist to the newly established position of 
research associate at Don Baxter, Ine., Glendale, 
Calif. 


David E. Price has been appointed to the newly 
created post of assistant surgeon general of the Public 
Health Service. Dr. Price has been associate director 
of the National Institutes of Health for the past two 
years. C. J. Van Slyke has been appointed associate di- 
rector to succeed Dr. Price, and James Watt has been 
assigned to Dr. Van Slyke’s post as director of the 
National Heart Institute. 


Lawrence M. Rohrbaugh has been appointed chair- 
man of the Department of Plant Sciences at the 
University of Oklahoma, replacing Howard W. Larsh. 
Dr. Larsh has been granted a leave of absence in order 
to conduct research on Histoplasma capsulatum and 
other mycotic pathogens at the Communicable Disease 
Center, U. S. Public Health Service, Kansas City, 
Kan. 


Robert B. Sleight is president of the newly organized 
Applied Psychology Corporation, 1129 Vermont Ave., 
N.W., Washington, D. C. He was formerly with the 
Psychological Laboratory of the Institute for Coop- 
erative Research, The Johns Hopkins University. 


Robert W. Sperry, assistant professor of anatomy at 
the University of Chicago, has joined the combined 
research program of the National Institute of Neuro- 
logical Diseases and Blindness and the National In- 
stitute of Mental Health, U. S. Public Health Service. 
Dr. Sperry, who is well known for his research on 
developmental organization of the nervous system, 
has been appointed chief of the Section on Develop- 
mental Neurology in the Laboratory of Anatomical 
Sciences, 


Julian C. Stanley, associate professor of educational 
psychology at George Peabody College for Teachers 
since June 1949, has been appointed associate pro- 
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fessor of education at the University of Wisconsin, 
effective June 1953. Currently he is president of the 
Tennessee Psychological Association, chairman of the 
Psychology Section of the Tennessee Academy of 
Science, trustee of Test Research Service, and research 
adviser to the American Institute for Research. 


Herbert E. Stokinger has been appointed chief toxi- 
cologist in the Division of Occupational Health, U. 8. 
Public Health Service, replacing L. T. Fairhall, who 
is now affiliated with Yale University. As head of the 
Toxicology Section of the Occupational Health Field 
Headquarters in Cincinnati, Dr. Stokinger is in charge 
of laboratory investigations in toxicology for the 
division. 

Otto Struve will give the Albert A. Michelson Me- 
morial Lecture at the China Lake Branch of Scientific 
Research Society of America on Dee. 15. This com- 
memorates the birth of Dr. Michelson on Dee. 19, 1852, 


Education 


The University of Buffalo will give a graduate course 
in chemical marketing in its 1952-53 evening sessions. 
Jointly sponsored by the departments of Chemistry 
and Marketing, the course will be given by Frank P. 
Greenspan, of the Research and Development Depart- 
ment of Buffalo Electro-Chemical Company, Ine. 


A Corrosion Short Course will be given Feb. 2-6 at 
the University of California, Berkeley, by the Ex- 
tension Department and the departments of Mechani- 
eal Engineering, Mineral Technology, and Chemical 
Engineering, in cooperation with the National Asso- 
ciation of Corrosion Engineers. More than a dozen 
speakers, representing industrial and governmental 
laboratories and academic institutions will diseuss 
basie corrosion science theory, application of cor- 
rosion mitigation measures, and the role of the cor- 
rosion engineer in industry. W. F. Seyer, of the 
University of California, Los Angeles; N. Hackerman, 
of the University of Texas; A. Wachter, of Shell 
Development Company; Mark F. Adams, of Wash- 
ington State Institute of Technology; and I. Cornet, 
of the University of California, Berkeley, will act as 
chairmen of the various sessions. 


The State University of Iowa is planning the estab- 
lishment of an Iowa Institute of Gerontology as a 
research center to study social, medical, biological, 
psychological, and economic problems of the aged. 


A series of three two-week courses in Radiological 
Health Protection, including technical laboratory pro- 
cedures, will be presented tuition-free in Cincinnati, 
beginning Jan. 9. Each succeeding course is dependent 
upon information gained in the preceding weeks, but 
a student’s previous training and experience may per- 
mit him to enter the second or third program directly. 
For full information, write Chief, Radiological Health 
Training Section, Environmental Health Center, 
1014 Broadway, Cincinnati 2. 
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Grants and Fellowships 


Recent AAAS Research Grants, awarded through 
state academies of science, included the following: 
Arkansas Academy of Science, for the work of P. M. 
Johnston and John A. Sealander; Kentucky Academy, 
in support of the work of Mary Wharton; New 
Hampshire, for A. L. King; North Dakota, for George 
C. Wheeler; Pennsylvania, for R. W. Stone and 
Clarence K. Williamson; South Dakota for R. J. 
Greb; and West Virginia Academy of Science for re- 
search by Madeleine Feil and Dorothy Fisher. 


The Atomic Energy Commission is offering eight 
fellowships in industrial medicine for 1953-54. Awards 
are for one year’s academic training at approved in- 
stitutions that can provide special training facilities 
in the health problems associated with the atomic 
energy program. In-plant training will be given the 
second year in medical departments of major AEC 
plants and laboratories. Stipends are $3600 and $6000. 
Applications must be submitted by Jan. 1 to Henry 
A. Blair, University of Rochester, Rochester, N. Y. 


The New England Textile Foundation is accepting 
applications from high school graduates for four-year 
scholarships worth $2000 each. Candidates may be 
selected from any area, but winners will study at 
Bradford Durfee Technical Institute, Lowell Textile 
Institute, New Bedford Textile Institute, or the Tex- 
tile School of Rhode Island School of Design. For full 
information address George T. Metcalf, 68 S. Main 
St., Providence 3, R. I. 


In the Laboratories 


Du Pont will start construction early next year of a 
plant on the Scioto River, south of Circleville, Ohio, 
for the manufacture of Mylar polyester film, a new 
product that, in its transparent form, looks like 
cellophane. Studies of Mylar indicate that it will be 
useful in electrical insulation and for various kinds 
of tape. Full development awaits completion of the 
Cireleville plant. 


Ethyl Corporation has reorganized its Research and 
Engineering Department so that it will consist of 
three major divisions, two of which are new—the 
Production Application Division, under Richard K. 
Seales, and the Automotive Products Research Di- 
vision, under Wheeler G. Lovell. The Chemical Re- 
search and Development Division, under George 
Kirby, will continue to function essentially unchanged. 
J. B. Macauley is director of research for Ethyl. 


Fisher Scientific Company has appointed Richard 
C. Schleck director of the Reagent Chemicals Division, 
Pittsburgh. Clifford A. Flanders, now director of 
chemical production, will coordinate all chemical man- 
ufacture, packaging, and distribution in the U. S. 
and Canada, from the New York office. 


Hunter Associates Laboratory has been formed by 
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Richard 8. Hunter, formerly chief optical engineer 
with the Henry A. Gardner Laboratory. Associated 
with Mr. Hunter will be Marshall Powell, of the 
Gardner Laboratory, and James D. Ferguson, Jr., a 
mechanical engineer formerly with Aviation Corpora- 
tion. The new organization will be located at 5421 
Brier Ridge Road, Falls Church, Va. 


Lever Brothers Company opened its new Research 
Center at Edgewater, N. J., Nov. 18, in ceremonies 
commemorating its research golden anniversary. J. R. 
Killian, Jr., made the principal address, at a luncheon 
following inspection of the laboratories. The five op- 
erating departments of the center are headed by L. B. 
Parsons, director of the Research and Development 
Division. 

Libbey-Owens-Ford Glass Company has acquired the 
properties and assets of the Corrulux Corp., of 
Houston. As the Corrulux Division, it will be under 
the general direction of G. P. MacNichol, Jr., and will 


be headed by Joseph S. Finger, president and founder 
of Corrulux. 


Arthur D. Little, Inc., has appointed Bernard 
Vonnegut, of the G-E Research Laboratory, to its 
Physical Chemistry Group, where he will do research 
on nucleation phenomena. Robert C. Hockett, former 
scientific director of the Sugar Research Foundation, 
has also joined the Little organization. 


The Matheson Company, Inc., of East Rutherford, 
N. J., has purchased control of Coleman & Bell Com- 
pany, of Norwood, Ohio. William H. Bell will tem- 
porarily continue as head of Matheson Coleman & 
Bell until a new president is appointed, after which 
he will remain with the company in an advisury and 
executive capacity. Laboratories and chemical per- 
sonnel of Matheson will eventually be transferred to 
Norwood. 


The W. L. Maxson Corporation has elected S. Mer- 
rill Skeist vice president in charge of the Contraets 
Division. Other appointments in the division include 
John W. Bjorkman, executive assistant to the vice 
president and manager, Planning Department; J. 
Labarre Comer, Administrative Department; William 
P. MeNally, manager, Air Foree Contracts Depart- 
ment; John J. Ryan, manager, Navy Contracts De- 
partment; and Albert J. Colton, manager, Army 
Contracts Department. 


The Wm. S. Merrell Company has opened a new 
research laboratory in Cincinnati especially designed 
for the safe study of tuberculosis and other diseases 
eaused by microorganisms. F,. Joseph Murray is head 
of the new laboratory. 


The Upjohn Company has elected Donald S. Gilmore 
chairman of the board and managing director to sue- 
ceed L. N. Upjohn, who will retire on Jan. 1. E. G. 
Upjohn, an executive vice president, was elected presi- 
dent. Other changes in the Upjohn organization in- 
clude the appointment of D. I. Weisblat as assistant 
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director of research; Robert H. Levin as head cf the 
Chemistry Department, and H. F. Hailman as di- 
rector of the Department of Clinical Investigation. 


Meetings and Elections 


The Association of Urban Universities elected T. R. 
McConnell, of the University of Buffalo, president at 
its annual meeting in Detroit. R. W. Van Houten and 
David D. Henry continue as vice president and secre- 
tary-treasurer, respectively. 


The Audio Engineering Society, meeting in New 
York, installed F. Sumner Hall as president, and 
Jerry B. Minter, Walter S. Pritchard, and Richard L. 
Burgess, vice presidents. C. J. LeBel and Ralph A. 
Schlegel were elected secretary and treasurer, respec- 
tively. The society is offering a Scholarship Award 
for 1953 to a student of science or engineering, to be 
awarded at the Audio Fair in October next year. 


The Institute of Metals, London, has elected the fol- 
lowing officers: president, F. C. Thompson, of the 
University of Manchester; vice presidents, C. J. P. 
Ball, of Magnesium Elektron, Ltd., and G. V. Raynor, 
of the University of Birmingham. 8S. F. Dorey, of 
Lloyd’s, was elected senior vice president; he will be 
the nominee for the presidency in 1954-55. The insti- 
tute will present two prizes of 20 guineas each for the 
best student essays relating to metallurgy, except that 
those dealing exclusively with extraction and ferrous 
metallurgy are excluded. 


The Institute of Radio Engineers has elected James 
W. McRae president, succeeding Donald B. Sinelair. 
8. R. Kantebet, of the Government of India Overseas 
Communications, will succeed Harold L. Kirke as 
vice president. Stuart L. Bailey and B. E. Shackelford 
were elected directors for 1953-55. 


The second annual Symposium on Blood will be held 
at Wayne University College of Medicine, Jan. 17, 
at which a number of outstanding investigators will 
present papers. A printed program will be available 
early in January. 


A Symposium on Fundamental Biology will be held 
at Michigan State College Feb. 2-4. A series of eight 
lectures on “Proteins and Protein Metabolism” will be 
given by Henry Borsook, Erwin Chargaff, Felix 
Haurowitz, and Charles Heidelberger. For full de- 
tails, write to Alfred Novak, of Michigan State’s De- 
partment of Natural Science. 


The United States National Committee of the Inter- 
national Commission on Irrigation and Drainage has 
elected Walter E. Blomgren chairman. Seventeen 
countries convened at the commission meeting in Sep- 
tember to approve acceptance of the U. S. as a mem- 
ber-country. Other members elected to serve on the 
committee include G. T. McCarthy, A. P. Rollins, I. 
D. Wood, S. M. Gross, H. A. Scott, and Harold 
Conkling. The next international meeting of the com- 
mission is scheduled for April 1954 in Algiers. 
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The World Medical Association, in conjunction with 
the Pan American Medical Confederation, will hold its 
first Western Hemisphere conference in Richmond, 
Va., Apr. 23-25. The conference will celebrate the 
diamond anniversary of medical progress. Sessions 
will be held at the Medical College of Virginia and at 
the Jefferson Hotel. For further information, address 
the Arrangements Committee, Suite 3201, 444 Madi- 
son Ave., New York 22. 


Miscellaneous 


The American Chemical Society has established a 
Charles Lathrop Parsons Award, named for its re- 
tired secretary. The award will be given not oftener 
than once every three years to a chemist or chemical 
engineer chosen solely for outstanding public service. 
First presentation will be made to Dr. Parsons at a 
dinner in his honor in Washington, D. C., Dee. 6. The 
award will consist of an appropriate scroll and the 
privilege of choosing the recipient of a $2000 gradu- 
ate scholarship. 

The following people visited Atlantic Region Head- 
quarters of the U. S. Geological Survey during 
August: J. N. Bramloger, Topographic Surveys, the 
Netherlands; H. A. Razmara, Chef du Service Géo- 
graphique de l’Armée Imperiale, Teheran; and An- 
tonio Carlos B. Carvalho (Point IV program). 


The Loubat Prizes, established in 1892 and given in 
recognition of the best works published in the English 
language on the history, geography, archaeology, 
ethnology, philology, or numismaties of North Amer- 
iea, will be awarded by Columbia University in 1953. 
The competition is open to citizens of all countries, and 
awards are made every five years. For full informa- 
tion, address the secretary of Columbia University, 
New York 27. Deadline for entries is Jan. 1. 


The South African Council for Scientific and In- 
dustrial Research recently issued its annual report 
for the year ended Oct. 4, 1951. The council now 
has a staff of 350, with approximately 120 temporary 
members. Its budget of £46,000 is used chiefly to 
subsidize the six Industrial Research Associations 
and the South African Institute for Medical Research, 
as well as a small number of research fellowships 
(59) and assistantships (21). Although the projects 
sponsored by the National Chemical Researeh Labo- 
ratory and the National Physical Laboratory include 
several that are devoted to pure science, it is natural 
that the emphasis should fall on applied research, 
and among the activities that seem to be of especial 
interest are researches on clay minerals and their in- 
dustrial uses, on the Transvaal chromite deposits, 
spontaneous combustion of coal, decomposition of 
dolomite, and the effectiveness of superphosphates on 
South African soils. The report announces the ap- 
pointment of a National Institute for Personnel Re- 
search, with the implication that the supply of scien- 
tifie and technical personnel constitutes a problem 
of growing magnitude in the Union of South Africa. 
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Technical Papers 


The Effect of Neutron Bombardment on the 
Low Temperature Atomic Heat of Silicon 


P. H. Keesom,! K. Lark-Horovitz, 
and N. Pearlman? * 
Purdue University, West Lafayette, Indiana 


Experiments at Purdue with 10 mev deuterons and 
at Oak Ridge with fast neutrons have indicated that 
irradiation produces both electron and hole traps in 
silicon, since both N- and P-type materials become 
very poorly conducting (resistivities as high as 250,000 
ohm-em have been reached in this way). Thus a result 
of the lattice disorder (vacant sites and interstitial 
atoms) produced by elastic collisions is the removal of 
free carriers (1, 2). Since annealing at 450° C re- 
stores the initial conductivity, it appears to remove 
the electron and hole traps and to release the trapped 
earriers; hence, any electronic (or hole) contribution 
to the atomic heat at very low temperatures should 
be decreased by bombardment and then restored by 
annealing at elevated temperatures. 

The lattice contribution to the atomic heat at very 
low temperatures should also be sensitive to bombard- 
ment because of the dependence of the thermal vibra- 
tions on the interatomic forces, which in turn are 
affected by the disordering of the lattice (3-5). This 
has been known for some time from the investigation 
of the specific heat of the so-called metamict erystals 
(6), in which the bombardment is produced by radio- 
active inclusions in the lattice. 

In order to see whether such changes could be ob- 
served experimentally, the atomic heat of a silicon 
ingot* was measured before and after exposure to 
about 5 x 10'*/cem* neutrons in the nuclear reactor at 
Oak Ridge. The sample was then annealed at several 
temperatures up to 780° C (Table 1), being held at 
each temperature for the time indicated, and then 
cooled at about 10° C/hr. Its heat capacity below 
5° K was measured after each heat treatment. 

The experimental method was similar to that of 
Nernst and Eucken (7) and has been deseribed in 
detail elsewhere (8). At very low temperatures, the 
contribution of the lattice to the atomic heat will 
be given by (9) 

J/mole degree, (1) 
where 8 is the Debye temperature. The contribution 
of the carriers can be written (10) 


1,62 x 10-"Vn*yT =yT J/mole degree, (2) 


1 Assisted by Signal Corps contract. 

® Assisted by AEC contract. 

*We would like to thank D. Finlayson for his measure- 
ments of the Hall constant, and L. Roth for the probe meas- 
urements and heat treatments. 

*The ingot weighed about 260 g, and was kindly supplied 
by G. L. Pearson, of the Bell Telephone Laboratories. Its 
impurity concentration was not known. 
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where V is the atomic volume, n is the carrier con- 
centration per em*, and p is the ratio of carrier mass 
to electron mass. Other evidence indicates that this 
ratio is about unity for carriers in silicon (11) ; hence, 
the total atomic heat should have the form 
Cy=aT*+yT (3) 
at very low temperatures. We verified this form of 
temperature-dependence for our data by plotting C,/T 
vs. T? and observed that the points seattered about a 
straight line for each run. The slope @ and intercept 
y were calculated by least squares, and 9 (calculated 
from a using Eq. [1]) and y are listed in Table 1. 


TABLE 1 
LATTICE AND CARRIER CONTRIBUTIONS TO ATOMIC HEAT 
oF SILICON AS A FUNCTION OF BOMBARDMENT 
AND HEAT TREATMENT 


y-J /mole 


Run N (°K) degree? 


1 Si bombardment 18 645 13.03x 10° 

35 661 22.51 
Runs 1, 2, and 3 combined 86 658 21.02 
4 Si I[1B—after bombardment 18 633 1.11 
20 640 1.96 
Runs 4 and 5 combined 38 637 1.55 

6 Si IITB(Al)—anneal at 
135° C (24 hr) 15 628 -0.91 

7 Si ITB(A2)—anneal at 
253° C (24 hr) 17 632 0.43 

8 Si ITB(A3)—anneal at 
472° C (24 hr) 16 628 -—2.08 

9 Si ITB(A4)—anneal at 
455° C (48 hr) 13 637 
Runs 6,7, 8, and 9 combined 61 632 -0.03 

10 Si ITB(A5)—anneal at 


780° C (24 hr) 14 642 13.69 


The number of heat capacity measurements made dur- 
ing each run is given in the third column of the table. 

The electronic term became very small after bom- 
bardment and remained small after the first four an- 
neals. There would appear to be no significant change 
in the electronic term after any of these treatments, 
whereas the last anneal restores the original linear 
term, within the accuracy of our measurements, We 
attempted to determine , the carrier concentration, 
independently from measurements of the Hall con- 
stant, but the agreement found with n determined 
from Eq. (2) (about 10'%em-* before bombardment) 
is inconclusive, since probe measurements of the large 
ingot showed it to be very inhomogeneous, with both 
N- and P-type regions of high and low conductivity. 

The effect on the Debye temperature is not as clear, 
although it also appears to decrease after bombard- 
ment and to rise after the last heat treatment. The 
initial decrease would imply that the decrease of elastic 
constants attributable to vacancies predominates over 
the inerease due to interstitial atoms. Dienes’ caleula- 


Science, Vol. 116 


a 
4 
| 
| 
| 


tions for copper and sodium (3-5) show that this 
situation would be favored in an open lattice, such as 
the diamond structure in which silicon erystallizes. 

Our results thus lend further support to the idea 
that lattice disorder produced by neutron bombard- 
ment results in carrier traps in silicon which can be 
healed out by suitable heat treatment. It also con- 
firms the division of the total atomic heat into two 
parts, as indicated by Eq. (3), and the identifica- 
tion of the linear term with the contribution of the 
carriers. 

References 


1. LarK-Horovirz, K. In H. K. Henisch (Ed.), Semi-Con- 
ducting Materials. New York: Academic Press, 41-70 
(1951). 

2. James, H. M., and LarKk-Horovirz, K. Z. physik. Chem., 
198, 107 (1951). 

3. Dienes, G. J. Phys. Rev., 86, 228 (1952). 

NaBarro, F. R. N. Ibid., 87, 665 (1952). 

Dienes, G. J. Ibid., 666. 

Faessier, A. Z. Krist., 104, 81 (1942). 


Evekxen, A. Handbuch der Eaperimentalphysik, Vol. 
VIII-1. Leipzig: Akademische Verlag., Ch. 3 (1929). 

8. PEARLMAN, N., and Keesom, P. H. Phys. Rev., 88, 398 
(1952). 

9. Desye, P. Ann. Physik., 39, 789 (1912). 

10. SOMMERFELD, A. Z. Physik., 47, 1 (1928). 

11. Pearson, G. L., and Barpeen, J. Phys. Rev., 75, 865 

(1949). 


Manuscript received September 15, 1952. 


Note added in proof: Another more homogeneous 
B.T.L. Si sample (Si V) has been investigated, and the 
results obtained agree with the results given above: 
= 658° K, = 636° Yorsg = 34.6 X 10%, yrome = 
9.26 x 10°. Heat treatment again restores the electronic 
specific heat. 


Insecticidal Effect of Inert Solid Diluents 


T. C. Helvey 
New York State University Teachers College, Oneonta 


It has been known for many years that the inert 
diluents in insecticide dust mixtures have an influence 
on the toxicity of these mixtures. Many attempts have 
been made to determine the governing factors of this 
phenomenon (1—3). The answer is not only of scien- 
tific interest, but it is of great importance for insecti- 
cide manufacturers too, because it will help to select 
the most effective diluents. 

The killing effect of the inert diluents is more likely 
to be related to the physical than to the chemical prop- 
erties of the material. 

The first step in this investigation was to locate the 
diluent particles when dusted onto the insect. It was 
thought that the smallest particles would enter the 
body of the insect through the mouth or spiracles and 
might cause fatal injuries to internal organs or inter- 
fere with their function (4). The second well-founded 
alternative, as advocated by Wigglesworth (5), claimed 
that the killing effect was due to an abrasive action on 
the exocuticle, with subsequent dehydration of the 
insect. 

The diluent was coated with a fluorescent compound, 
Aeseulin, for easier tracing of the small particles. 
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Pertality 


Fic. 1. 


After the death of the insects they were examined ex- 
ternally and internally with the ultraviolet microscope, 
but no evidence could be found for the diluent par- 
ticles having entered the body of the insects. 

It was observed that the death of the larvae treated 
with coated silicates was retarded somewhat, as com- 
pared with insects treated with the same, but not 
coated diluent. This shows the harmlessness of the 
fluorescent compound, but no proper explanation could 
be given for the prolonged survival of the larvae. An 
agglomeration of smaller, microscopic particles as a 
result of the coating process is possible, since the 
diluent treated with distilled water gave similar delay- 
ing effect. 

It was considered that the shape of the diluent par- 
ticles or their erystal structure might bear a relation 
to the mortality of the larvae. Therefore the experi- 
ments were extended in this direction. Mexican bean 
beetle larvae were again used, since the effect of vari- 
ous diluents on the same insect had been already in- 


Fic. 2. EMTCO 23 T (T 23). No mortality. 
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Fic. 3. Fuller's earth (FE). High mortality. 


vestigated (6). The repetition of these experiments, 
however, gave in some instances significantly different 
results from those already published—this in spite of 
identical materials and conditions. Nevertheless, the 
trend of the effect of the different diluents was quite 
distinet, and the results could be used for a first 
approach. 

For further experiments, about 24-hr-old third and 
fourth instar Mexican bean beetle larvae were used. 
They were exposed qualitatively to various aluminum 
silicate dusts and kept in a Petri dish while feeding 
on bean leaves. In each experiment 10 larvae were 
used, and mortality counts were made after 24, 48, 
and 72 hr. Because of inadequate supply of larvae, 
only those experiments were repeated which gave 25% 
or higher mortality in 24 hr. The silicates were screened 
with a 200-mesh sieve and dried in a desiccator. The 
temperature was 75° F, and the RH 48% in all ex- 
periments. Adequate untreated controls were under 
identical conditions. 

Most effective of the diluents used were: Barden clay 
and Attaclay, fuller’s earth and asbestine, Bancroft 
clay; least effective, EMTCO 23 Tale, Filtrol X-415, 
and Tale No. 6-J. 

It was found that if the SiO,: Al,O, ratio of the 
above diluents was plotted against the mortality of 
Mexican bean beetles, in many cases the mortality in- 
creased with decreasing ratio of the SiO,: Al,O, (Fig. 
1). Since the solubility of these compounds in the fluids 
and lipids of the insect body is quite negligible, the 
shape and the structure of the microcrystals had to 
be investigated. From all the above-mentioned powders 
x-ray diffraction pictures were taken, and the resulting 
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Debye-diagrams recorded and evaluated by using a 
microphotometer, but no coherent or convincing ex- 
planation of above phenomenon could be achieved by 
this method. 

The pictures of the inert diluents, taken with the 
electron microscope, have resulted in some informa- 
tion, yet it is contrary to expectation. Those diluents 
with little or no insecticidal effect show sharp edges 
and points (Fig. 2), whereas the highly effective mem- 
bers of above series appeared much less “abrasive” 
(Fig. 3). This could indicate that the dusts probably 
absorb, more than abrade, the waxy layer of the exo- 
cuticle or that the combined action is responsible for 
the effect of inert diluents on insects. 

It is obvious that more research has to be done to 
elucidate these interesting problems of insect physi- 
ology. The use of different kinds of insects and other 
methods and materials may bring forward the answer. 
Such experiments are in progress and will be reported 
when completed. 
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Uranium in the Clay of a Black 
Radioactive Shale 


James H. Brown, Jr., and W. D. Keller 


Department of Geology, 
University of Missouri, Columbia 


The location of uranium in black shales is not well 
understood, and various reports suggest different loci 
for the element. McKelvey and Nelson (1) summarize 
the possibilities well as follows: “In fact, it is pos- 
sible that no distinct uranium-bearing mineral is pres- 
ent in many of the shales, for the uranium may be in 
an organic compound or the uranium ion may be held 
by ion exchange, or by adsorption on organic matter 
or clay minerals, or as impurities in the erystal lattice 
of common minerals.” The results of a brief study of 
a black radioactive shale from Ste. Genevieve Co., Mo., 
show that the uranium contained in it is located pre- 
dominantly in a relatively fixed condition in the fine 
clay fraction, and not in the black organic matter. 

This result is at variance with the suggestion (1, p. 
40) “that the uranium in the black shales is more likely 
attached to organic matter than to clay” and does not 
support Frederickson’s suggestions (2) that the UO,*+ 
ion may be “adsorbed between the graphite layers of 
carbonaceous material, forming a strong structure due 
to the stable UO,**+ holding the two layers together.” 
On the other hand, simply because the uranium was 
not in closest association with the organic matter in 
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the shale, it does not follow that the same relationships 
hold universally. 

A thin black shale layer in the Spergen limestone 
51% miles north of Ste. Genevieve, Mo. (3), is radio- 
active and apparently was the source of the constitu- 
ents that gave rise to a carnotite film on limestone 
below. The shale was found by spectrographic analysis 
to contain uranium and vanadium. 

Shale visibly barren of carnotite was disaggregated 
and separated into size fractions as follows: coarse 
fraction > 4 pw (settling equiv to spheres); medium 
fraction, 1-4 p; fine fraction, 1-0.2 »; and superfine 
fraction < 0.2 » (4). The coarse and medium fractions 
contained illite, quartz, and calcite, and the finer frac- 
tions contained only illite, as shown by x-ray powder 
diffraction patterns. Carbon was concentrated pro- 
gressively in the finest fractions as shown by darker 
colors, and by more pronounced exothermic reaction 
in differential thermal analysis. 

The uranium content of the fractions was tested by 
fusing .05 g of a 1:1 mixture of shale and a standard 
kaolinite, with 2 g sodium fluoride, and by comparing 
the fluorescence of the fusion under the ultraviolet 
light (Mineralight) with a standard arbitrary scale of 
shale-kaolinite mixtures. The medium and fine frac- 
tions of the shale showed unit fluorescence, the coarse 
fraction fluoresced equivalent to a one-half shale mix- 
ture, and the superfine fraction fluoresced equivalent 
to a one-tenth shale mixture. Hence, the shale frac- 
tion richest in carbon gave the weakest fluorescence, 
from which it is concluded that the uranium is con- 
centrated in the clay and not in the carbon fractions. 

Leaching experiments were conducted to determine 
the ease of removal of uranium. Two g shale was 
stirred and allowed to stand in 50 ml solvent for 24 
hr. After filtering, the filtrates were evaporated to 15 
ml, and 10 drops of each was fused with 2 g sodium 
fluoride. Hydrochloric, nitric, and sulfuric acids, aqua 
regia, and dilute sodium carbonate were effective sol- 
vents, but hot and cold water, ethyl aleohol, carbon 
disulfide, and carbon tetrachloride did not extract 
enough uranium to produce fluorescence. Normal pro- 
py! alcohol dissolved a small amount, which fluoresced 
weakly. 

Attempt to exchange the uranium ecationically was 
made by mixing 10 g pulverized shale with 1 liter 0.1 
N KCl and with 1 liter 0.5 N BaCl,. Cations of barium 
and potassium were chosen for exchange because of 
their relatively large sizes, which are comparable to 
the uranium and UO, ions. After thorough shaking, 
the suspensions were allowed to stand for 24 hr and 
then filtered. The filtrates and the clay residues were 
tested for uranium by the fluorescence methods de- 
scribed above. The filtrates, however, showed no 
fluorescence, and the clay residues four fifths the in- 
tensity expressed as unity; hence, it is concluded that 
the uranium is held by the clay minerals in a con- 
dition not easily exchangeable. 

In the absence of further data on behavior of the 
uranium in the clay it is perhaps best to forego un- 
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supported speculation as to where the uranium resides. 
Apparently it is with the clay, not primarily with the 
carbon, and is not easily exchangeable as a cation. 
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Chromatography in the Purification of 
Staphylococcal Enterotoxin 


M. S. Bergdoll, Barbara Lavin, 
M. J. Surgalla, and G. M. Dack 


Food Research Institute and Department of Biochemistry, 
University of Chicago, Chicago, Illinois 


Several methods have been employed for the puri- 
fication of staphylococcal enterotoxin (1), but none 
has been entirely satisfactory. In an attempt to purify 
the enterotoxin chromatographically we have found 
diatomaceous silica to be a satisfactory adsorbent. 
Other investigators have used this material success- 
fully for the purification of a variety of substances 
(2-5). 

The enterotoxin samples were prepared for 
chromatographing by precipitation from saturated 
(NH,).S0O, solutions or by precipitation from solu- 
tion at pH 3.5 (1). When these samples were dis- 
solved in citrate-phosphate buffer solution of pH 6.35 
and 0.02 ionic strength and passed through a column 


TABLE 1 
ENTEROTOXIN ADSORPTION ON HyFrio SuPer 


§ 
co 
2s 
$ 37 
1 (NH,)80, 
precipitation 200 7.4 0.670 5/30 
la (NH,),SO, 
precipitation, 200 0.172 0.009 0/6 


adsorption on 
Hyflo Super Cel 1000 0.860 0.045 5/6 


2 Dried 40 416.8 37.7 1/6 
200 2084.0 188.4 4/6 
2a pH3.5 
precipitation, 200 0.260 0.020 2/6 
adsorption on 
Hyflo Super Cel 400 0.520 0.040 6/6 


* Volume of crude toxin solution used to obtain the amount 
of material fed. 

+ Assay for the presence of enterotoxin was made by feed- 
ing the samples in solution to young rhesus monkeys by 
stomach tube. Vomiting within 5 hr was accepted as a posi- 
tive reaction for enterotoxin. 
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containing 1 g of Hyflo Super Cel* for each 1.5 mg of 
enterotoxie material, complete adsorption of the en- 
terotoxin was achieved. Elution was obtained by wash- 
ing the column with 10 ml of citrate-phosphate buffer 
solution of pH 7.8 and 0.12 ionic strength for each 
gram of adsorbent. The procedure was performed at 
5° C. The eluate was dialyzed, centrifuged, and lyo- 
philized. Even though the activity of enterotoxin ean- 
not be determined quantitatively, the results (Table 1) 
do indicate a ten- to twentyfold purification by the 
chromatographic procedure. 

The material obtained by this method contained very 
little carbohydrate (probably less than 5%). It gave 
a positive ninhydrin reaction and a color reaction 
equivalent to that given by proteins with the method 
of Lowry et al. (6). Examination by the Oudin im- 
munological technique (7) showed the presence of at 
least four antigens, of which only two were concen- 
trated by the chromatographing. Preliminary electro- 
phoretic examination showed at least two substances 
to be present, one of which was toxic and one non- 
toxic. The toxie material contained about 80% of the 
nitrogen. 
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A Simplified Method for the Determination 
of Chromic Oxide (Cr.0;) when Used 
as an Index Substance? 


Donald W. Bolin, Richard P. King, 
and Earle W. Klosterman 


Animal Husbandry Department (Division of Nutrition), 
North Dakota Agricultural College, Fargo 


Schiirch et al. (1) have pointed out the advantages 
of using chromic oxide as an index substance for the 
determination of digestion coefficients. They have de- 
scribed a colorimetric method using sodium peroxide 
fusion for the determination of chromic oxide. One 
disadvantage of this method is that when the final 
solution is determined colorimetrically it does not fol- 
low the Beer-Lambert law. 

Carroll and co-workers (2) have used the chromic 
oxide technique for the determination of the site of 
the nitrogen absorption in rats. With a rapid, simple, 
accurate method for the determination of chromic 
oxide (Cr,0,) its usefulness as a reference substance 
ean be extended. 


2 Published with permission of the director of the North 
Dakota Agricultural Experiment Station. 
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During the past several years, perchloric-sulfuric 
acid digestion with molybdenum as a catalyst has been 
used for the determination of phosphorus (3, 4). This 
method has been successfully applied to the determina- 
tion of chromic oxide. 

Preparation of oxidizing reagent: Dissolve 10 g 
sodium molybdate in 150 ml distilled water. Add slowly 
150 ml concentrated sulfurie acid. Cool. Add 200 ml 
perchlorie acid (70-72%) and mix thoroughly. 

Analytical procedure: Transfer 100-500 mg sam- 
ple containing 1-5% Cr,0, which has been ground 
through a 40-mesh sieve to a dry 100-ml Kjeldahl 
flask, calibrated to 110 or 100 ml. Add 5 ml of the oxi- 
dizing reagent in such a manner that it will wash any 
adhering particles down the side of the flask. Heat 
flask over microburner which has had the holes in the 
asbestos board enlarged so as to allow more heat to 
come in contact with the flask. Oxidation will begin in 
1 or 2 min. Allow the sample to digest until a clear 
digestion mixture is obtained. In the oxidation of some 
samples, black particles adhere to the neck and sides 
of the flask. In these cases turn flask 180°, allowing 
the samples to digest 2 or 3 min longer. Turn off the 
burner and add 2 ml perchloric acid (70-72%) to the 
digestion mixture and then reheat. Cool slightly and 
add 50 ml distilled water. Cool to room temperature 
and make up to volume in the calibrated Kjeldahl 
flask, and let flask stand a few minutes to allow silica 
to settle. Transfer solution gently from the Kjeldahl 
flask to a colorimetric tube, and read (440 filter) 
against distilled water set at 100. 

Prepare a standard curve by oxidizing a known 
amount of chromic oxide (Cr,0,) which is to be used 
as a reference substance. Dilute contents to a definite 
volume with distilled water. Take different aliquots 
of this solution and dilute with distilled water to give 
different concentrations of chromic oxide within 10- 
120 ng/ml when the Evelyn Photoelectric Colorimeter 
is used. 

Different amounts of chromic acid were oxidized and 
made up to a definite volume and read in an Evelyn 
Photoelectric Colorimeter. It was found that the Beer- 
Lambert law was applicable when the transmission 
was more than 30%. This was also true when the 
oxidized Cr,0, solution was diluted to different known 
concentrations with distilled water. 

The method was tested further by oxidizing differ- 
ent-sized samples of feces or feeds containing chromic 
oxide (Cr,0,). The equivalent feces or feed contents 
were plotted against the galvanometer reading on a 
semilogarithmic 1-cycle graph paper. A straight line 
was obtained. 

This method is rapid, simple to manipulate, and 
accurate. A set of six samples can be oxidized within 
10 min. 

It might be added here that several thousand sam- 
ples have been oxidized in this manner under the di- 
rection of the senior author for the determination of 
phosphorus. No explosions have resulted. One precau- 
tion is adhered to, and that is never to oxidize more 
than a 500 mg sample. 
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Glyceraldehyde Phosphate Dehydrogenase 
of Green Plants **# 


Daniel I. Arnon 


Division of Plant Nutrition, 
University of California, Berkeley 


The operation of the glycolytic cycle in the metabo- 
lism of green plants has received strong experimental 
support from the findings of Benson and Calvin (1) 
that known intermediates of glycolysis are the princi- 
pal products of short-time photosynthesis. In very 
short periods of photosynthesis, of the order of several 
seconds, most of the newly fixed C**O, was found in 
the carboxyl of phosphoglyceric acid (1, 2). With in- 
creasing exposure to light, the proportion of total 
radioactivity fixed in the phosphoglycerate decreased, 
and newly fixed carbon dioxide was detected in a rela- 
tively large array of compounds, including triosephos- 
phate, hexose diphosphate, and sucrose (1). 
Glyceraldehyde-3-phosphate + H,PO,- + DPN* = 1, 

3-phosphoglycerate + DPNH+H*. (1) 

The identification of phosphoglycerate as the main 
early product of photosynthesis pointed to the special 
importance in green plants of glyceraldehyde phos- 
phate dehydrogenase, the enzyme catalyzing the re- 
versible reduction of phosphoglycerate to triosephos- 
phate according to Eq. (1). 

Without this enzyme, the path from phosphoglycer- 
ate to carbohydrate synthesis would be blocked. How- 
ever, the occurrence of glyceraldehyde phosphate de- 
hydrogenase in green plants was recently called in 
question. Tewfik and Stumpf (3), studying the degra- 
dation of fructose diphosphate, found that this en- 
zyme, although present in the seed, disappeared from 
the leaves of pea plants, and Stepka (4) concluded 
from inhibition studies of Chlorella with iodoacetamide 
that reaction 1 is not involved in sugar formation in 
photosynthesis. 

The distribution of glyceraldehyde phosphate dehy- 
drogenase in mature green leaves of sugar beets, spin- 
ach, sunflower, and tobacco was studied in our labora- 
tory. Plants were grown in synthetic nutrient solutions 

1 Aided by a grant from the U. 8. Public Health Service. 

2 After this paper was submitted for publication, M. Gibbs 
reported independent observations on glyceraldehyde phos- 
phate dehydrogenase in green plants (Nature, 170, 164, 
s The following abbreviations will be used : DPN*+—oxidized 
diphosphopyridine nucleotide (coenzyme I) ; DPNH—reduced 
diphosphopyridine nucleotide ; TPN*—oxidized triphosphopy- 


ridine nucleotide (coenzyme II) ; TPNH—reduced triphos- 
phopyridine nucleotide. 
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in a greenhouse until mature leaves were formed. Im- 
mediately following the harvest, the leaves were 
washed in glass-distilled water and stored in a turgid 
condition in the eold (5° C). The midribs were re- 
moved and 60 g of leaf blades prefrozen at - 35° C 
were blended for 30 see with 150 ml 0.1 M K,HPO,. 
To the blend was added slowly, with stirring, 450 ml 
cold acetone (—35° C), and the slurry was filtered 
with suction. The filtrate was discarded, and the resi- 
due (acetone powder) was rinsed several times with 
cold acetone, sucked dry until the odor of acetone 
could no longer be detected, and dried in vacuo over 
P,0,. The dry acetone powder was stored at — 35° C; 
0.5 g acetone powder was extracted with 10 ml cold 
water for 10 min, centrifuged, and the residue dis- 
carded. The supernatant fluid was filtered, and the 
clear filtrate, designated acetone powder extract, was 
used as a source of the glycolytic enzymes. Similar ace- 
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Fic. 1. Oxidation of glyceraldehyde-3-phosphate by crude 
leaf glyceraldehyde phosphate dehydrogenase. The reaction 
mixtures contained each 0.3 mg of a dioxane compound of 
DL-glyceraldehyde-1-bromide-3 phosphoric acid, 0.3 ml of the 
enzyme preparation and the following in pm: DPN, 0.214 or 
TPN, 0.218; sodium arsenate, 15; sodium fluoride, 10; tris 
(hydroxymethyl) amino methane buffer pH 8.2, 100; and 
water to 3.0 ml final volume. The reaction was started by 
adding the glyceraldehyde phosphate. Quartz cuvettes, d= 10 
mm. 


tone powder extracts were prepared, using either 0.05 
M phosphate or 0.2 M tris (hydroxymethyl) amino 
methane buffer at pH 7.3. The activity of glyceralde- 
hyde phosphate dehydrogenase was measured by a 
slight modification of the optical test of Warburg and 
Christian (5) in a Beckman Model DU spectropho- 
tometer. This test is based on the increase in optical 
density at 340 mu of the reaction mixture, as a result 
of the reduction of the pyridine nucleotide, when the 
reaction proceeds from left to right in accordance with 
Eq. (1). 

The acetone powder extract was found to contain 
aldolase, isomerase, and glyceraldehyde phosphate de- 
hyrogenase (6). Glyceraldehyde phosphate dehydro- 
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genase from yeast (5) and from rabbit muscle (7) is 
DPN-specific. It was found, however, that the acetone 
powder extract oxidized glyceraldehyde-3-phosphate 
with either DPN or TPN. The identity of the reduced 
DPN and TPN at the completion of the reaction was 
established by their reoxidation with acetaldehyde and 
oxidized glutathione, respectively (6), thus ruling out 
a possible interconversion of the two pyridine nucleo- 
tides. The acetone powder extract contained alcohol 
dehydrogenase, which is specific for DPN, and gluta- 
thione reductase (8, 9), which is specific for TPN. It 
appears, therefore, that unlike the reaction in yeast 
and muscle, glycolysis in the leaf can proceed with 
either TPN or DPN. The reversible oxidation of 
3-phosphoglyceraldehyde in leaves can thus be also 
represented by Eq. (2). 
Glyceraldehyde-3-phosphate + H,PO, + TPN* = 1, 
3-phosphoglycerate + TPNH+H*. (2) 
The oxidation of glyceraldehyde-3-phosphate* with 
either DPN or TPN is shown in Fig. 1. In these ex- 
periments the acetone powder extract was treated (5) 
to remove aldolase and isomerase. The resulting partly 
purified glyceraldehyde phosphate dehydrogenase 
preparation oxidized fructose diphosphate (Fig. 2) 
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Fic. 2. Effect of phosphate concentration and pH on leaf 
glyceraldehyde phosphate dehydrogenase. Each reaction mix- 
ture contained 0.24 ml of the enzyme preparation, 0.1 ml of 
a crystalline aldolase solution, and the following in ym: DPN, 
0.26 or TPN, 0.28 ; sodium fluoride, 10; fructose diphosphate, 
3; and tris (hydroxymethyl) amino methane buffer, 100; 
water to a final volume of 3 ml. I—pH 8.5, 15 um sodium 
arsenate, II—pH 8.5, 90 um potassium phosphate, III—pH 
8.5, 30 um phosphate, IV—pH 8.5, 3 um phosphate, V—pH 
7.3, 90 um phosphate. Reaction was started by adding the 
fructose diphosphate. Quartz cuvettes, d=1.0 cm, 


only upon addition of aldolase. Crystalline aldolase 
was prepared (10) by R. H. Hageman and reerystal- 
lized once. 

The enzymatic tests deseribed so far were carried 
out under nonphysiologie conditions in the presence 
of arsenate. The question arises as to which of the 
two coenzymes, DPN or TPN, is responsible for the 
reduction of phosphoglyceric acid and the oxidation 
of phosphoglyceraldehyde in the green cell. Are there 
two enzymes in the leaf, one DPN- and one TPN- 
dependent, or is there one enzyme which is capable of 


4Kindly given us by E. Baer, through the courtesy of H. 
L. Fischer. 


636 


using either DPN or TPN? A full answer to these 
questions must await further purification of the en- 
zyme. This work is now in progress. The following 
observations which can be cited at this time appear 
relevant, however. 

The reversibility of reactions 1 and 2 was studied 
by a method analogous to that used by Warburg and 
Christian (5) for the study of the reversibility of the 
erystalline yeast glyceraldehyde phosphate dehydro- 
genase. The oxidation of glyceraldehyde-3-phosphate 
was measured at different pH values and at different 
concentrations of phosphate. The results are presented 
in Fig. 2. Curve I for DPN and TPN represents the 
arsenate systems in which the oxidation of glyceralde- 
hyde-3-phosphate proceeded irreversibly until all the 
pyridine nucleotide present was reduced. Curves II, 
III, IV, and V in the DPN series show characteristic 
equilibrium reactions, which, in accordance with Eq. 
(1), are dependent on the concentration of inorganie 
phosphate and hydrogen ion. In the TPN series, how- 
ever, only Curve II, with the highest phosphate con- 
centration at pH 8.5, shows an approach to equili- 
brium, At pH 7.3 with this phosphate concentration 
equilibrium has not been attained in the same period 
of time (Curve V). This was also the case at pH 8.5 
with the lower phosphate concentrations (Curves III 
and IV). 

Whatley (11) and Anderson (12) found that TPN, 
rather than DPN, was the dominant pyridine nucleo- 
tide in green leaves. It is possible, but by no means 
certain until the enzyme is purified, that the glycer- 
aldehyde phosphate dehydrogenase of green leaves is 
normally a TPN-dependent enzyme which can also act 
through DPN. If there is only one glyceraldehyde 
phosphate dehydrogenase in leaves, its properties are 
different from those of the yeast (5) and muscle (7) 
enzymes. Warburg and Christian (5) concluded that 
the yeast enzyme does not combine with TPN; the 
erude leaf enzyme can act with either DPN or TPN, 
and under physiologic conditions its activity through 
TPN is greater. Cystein, which was found essential 
for the DPN reduction by the erystalline enzyme from 
either muscle or yeast (7), was not required for the 
reduction of either DPN or TPN by the crude leaf 
enzyme. In certain preparations, however, a marked 
activating effect of cystein was observed, especially 
on the DPN reduction. The leaf glyceraldehyde phos- 
phate dehydrogenase is strongly inhibited by iodo- 
acetamide, but the TPN reduction is more resistant 
to the action of the inhibitor (6). The last observation 
may also perhaps account in part for the previously 
cited results of Stepka (4). 

The leaf glyceraldehyde phosphate dehydrogenase 
was found to be localized in the cytoplasmic fluid, 
rather than in the chloroplast. This finding provides 
additional support for the view (13) that photosyn- 
thesis involves an interaction between the particles of 
chloroplasts, in which the initial photochemical events 
take place, and the soluble enzymes of the surround- 
ing cytoplasmic fluid. 
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Formation of Large Bodies in a 
Member of the Genus Bacillus 


Moselio Schaechter* ? 


Department of Bacteriology, 
University of Kansas, Lawrence 


Cultures of a spore-forming Bacillus of the brevis- 
polymyxa group were examined on thin blocks of 
serum agar. A Bausch & Lomb phase contrast micro- 
seope attachment was used on a Leitz “Panphot” 
microscope with a 97x objective and a 15x ocular. 
Time-sequence pictures were taken with Kodak Micro- 
file film. “Large bodies” (of the Dienes and Kliene- 
berger-Nobel type) were often found in great numbers 
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in eultures that had completed logarithmic growth. 
Such large body formation continued for one or two 
days afterward. Fig. 1 shows pictures of the same 


Fic. 1. Formation of two large bodies from a single rod. 


cell taken at the indicated time intervals. It demon- 
strates the direct transformation of a rod into two 
separate large bodies, one of them rodlike in shape 
and the other ovoid. Both elements show clearing of 
the cellular material and abundant granules. These 
granules were highly motile, and their movement ap- 
peared to follow a definite pattern, like a chain that 
is pulled from one end. This movement was observed 
for periods of time up to 48 hr, after which it gradu- 
ally ceased. The granules were also found outside the 
cells, swimming freely on the agar, singly or in chains. 
Their fate could not be determined by direct observa- 
tions. In Fig. 2, the cell labeled 1 shows a central swell- 
ing that is followed by swelling of the rest of the cell, 
with the formation of a round, ovoid-shaped large 
body. Cell 2 also has undergone a change into an ele- 
ment that is similar to, but smaller than, the preced- 
ing. Cell 3 developed into a rod-shaped element of 
similar structure. In Fig. 3, the culture was trans- 
ferred from a 24-hr culture that showed an abundance 
of large bodies. Over a period of 30 min the cell un- 


27 houre, 40 mimtes 30 hours, nirutes 


Fic. 2. Formation of balloonlike large bodies from rods (1 and 2) and of rodlike elements (3). 


1The author wishes to thank David Paretsky for helpful 


advice and encouragement. 


2Present address: Department of Microbiology, School of 


Medicine, University of Pennsylvania, Philadelphia. 
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dergoes a clearing and shows granules; granules are 
also seen outside and adjacent to the cell. 
The formation of large bodies was observed to oceur 
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Fic, 3. Transfer from a 24-hr culture. Formation of a large 
body and extracellular granules. 


in this fashion in a great number of cultures. No evi- 
dence of fusion was found, as described for Proteus 
(1). The development of these elements was not de- 
termined, since they remained unaltered for periods up 
to 3 weeks, except for budding in a few instances. No 
cell-wall stains were made to determine whether fusion 
between different cells of the same rod took place. It 
appears that in this organism the formation of large 
bodies follows a pattern of direct transformation from 
rods to either balloon-shaped or rodlike structures. 
They are more like the ones described for Azotobacter 
agile (2) than for other gram-negative bacilli. No evi- 
dence of the events described by Klieneberger-Nobel 
(3) was found here. 
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Prevention of Ulcers in the 
Shay Rat by Ox Bile* 


Casimir Funk, Philip Tomashefsky, 
Arthur Ehrlich, and Robert Soukup 


Funk Foundation for Medical Research, Inc., 
New York City 


As part of our general plan of work on the cure 
and prevention of gastric ulcers we have extensively 
studied (7) the preventive action of certain salts of 
organic acids on the formation of stomach and eso- 
phageal ulcers in the Shay (2) rat.2 We came to a 
clear-cut conclusion that certain salts, particularly 
potassium acid acetate, display a marked curative and 
preventive action when given per os, in a dose of about 
75 mg. Usually the stomachs of treated animals are 

1 Work supported by a grant from the U. S. Vitamin Corp. 


and by numerous contributions from this country and Latin 
America. 

£The procedure involves starvation of animal for 72 hr, 
then ligation of pylorus under ether anesthesia. The ab- 
dominal wall is clipped and coated with collodion to prevent 
licking of blood. Animals are sacrificed 8 hr after ligation 
and stomachs removed. Stomach contents are collected, and 
the washed stomach is stretched upon a white surface for 
examination. Some animals die from perforated ulcers before 
8 hr. 


coated with a mucuslike lining, and the action is inde- 
pendent of the alkalinity of the salts, excellent results 
being obtained with material given at pH 4.5. 

In our second communication (2) we studied the role 
of hematuria and pigmented urines in the causation 
of ulcers. The relationship of the two phenomena, and 
the finding that practically no ulcers were observed in 
animals having hematuria or pigmented urine, sug- 
gested a possible role of bile in ulcer prevention. Mad- 
den, Ramsburg, and Hundley (4) reported that liga- 
tion of the esophagus, ureters, or the bile duct resulted 
in gastric ulcer prevention. Our inquiries among sev- 
eral internists as to whether icterus is associated with 
ulcer remissions yielded no answer. 

Our experiments with bile were started with fresh 
ox bile and later continued with a USP bile powder 
preparation and with some isolated fractions and puri- 
fied bile acids obtained from fresh bile. The experi- 
mental methods and the formulation of the “ulcer 
index” in this study were identical with those of our 
previous communications.® 

The bile fractions from fresh bile were prepared as 
follows. Bile, normally alkaline, was neutralized to pH 
7.0 with dilute sulfuric acid, and evaporated in vacuo 
to dryness. The residue was dissolved in alcohol, and 
a small amount of insoluble material (mostly mineral) 
was filtered off. Benzene was added to the filtrate. 
After it was allowed to stand at -10° C overnight, an 
insoluble material (Bile-3) was filtered off. The filtrate 
(Bile-4) was evaporated and dried in vacuo. Bile-4 was 
extracted with ethyl acetate, and the soluble fraction 
precipitated with ether (Bile-11). Concentrated sul- 
furie acid was added to the ether soluble. A precipitate 
formed (Bile-12), which was separated off by cen- 
trifugation. In view of the possible preventive action 
of some mineral organic acid combinations, the ash 
content of our fractions was estimated and found to 
be below 8%, a quantity entirely insufficient to exert 
any beneficial effect. 

The commercial bile powder was exhausted in a large 
Soxhlet, allowing a cold extraction with ethyl acetate. 
The extract, sterol material (13) free from bile acids 
was tested, the extracted powder was dissolved in 
methyl aleohol and fractionated as Ba-salts, one in- 
soluble fraction (14) and the other soluble (15). These 
salts were decomposed quantitatively with sulfuric 
acid, 

The material to be tested was given by mouth in 
two divided doses totaling 50-150 mg, the first one at 
the time of ligation, the second 3 hr later. The total 
dose was given in 14 ml volume, the amount of wastage 
thus being minimized. The presence of the bile mate- 
rial in the stomach was evidenced by heavy milkiness 
of the juice, compared to that of the controls. 

%We repeat here the formula of the ulcer index: Each 
ulcer animal is graded from 0 to 4, according to the extent 
of ulcerations, perforations, and time of survival, 4 being 
maximum ulceration. The individual ratings for each group 
of animals are added, multiplied by 100, and divided by the 

Ulcer x 100 
number of rats in the group, so that: iadnue 
index. Maximum, therefore, is 400. 
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TABLE 1 
Fracti Do: pH of Uleer index dei ay) . No. animals 
raction se fot al T* (Ct) a. juice T (C) 
1 Ox bile 1:4 1/8 ml Above 7 100 (333) 7.0 (3.1) 3 (3) 
2 Chloroform ext of 1 ae Below 7 129 (200) 2.1 (1.8) 7 (6) 
3 Water ext of 1 129 (200) 2.2 (1.8) 7 (6) 
4 Alcohol ext of 1 Tied = F 192 (227) 2.7 (2.3) 12 (11) 
5 Bile-2 33° mg ~~ 158 (300) 2.7 (1.7) 12 (8) 
6 Bile-3 eS = <= 6F 50 (289) 2.5 (1.4) 6 (6) 
7 Bile-3 30 (242) 3.3 (1.3) 10 (12) 
8 Bile-4 —. = 118 (233) 2.8 (1.6) ll (7) 
9 Bile-3 + Bile-4 50+50 * - F 56 (243) 3.2 (2.0) 9 (7) 
10 Bile-11 FT 125 (338) 2.8 (2.5) 8 (8) 
11 Bile 12 243 (338) 19 (2.5) 7 (8) 
12 Bile-13 6F 264 (217) 22 (1.7) 11 (12) 
13 Bile-14 —_— ca § 138 (300) 3.1 (1.6) 8 (8) 
14 Bile-15 100 57 (300) 4.0 (1.6) 7 (8) 
15 Ox bile powder 150 ‘¢ Above 7 64 (291) 2.8 (1.7) 11 (11) 
(Eimer & Amend) 
16 Cholie acid f 160 (200) 2.9 (2.2) 10 (10) 
(Matheson) (NH, salt) 
17 Desoxycholic =~ «| Below 7 188 (338) 2.2 (1.7) 8 (8) 
(Hygrade) 
18 Taurocholic 150 =¢ ca 7 200 (338) 2.9 (1.7) 8 (8) 
(Eimer & Amend) (Na salt) 
19 Dehydrocholice ies Below 7 238 (213) 2.5 (1.5) 8 (8) 
(Hygrade) 
20 Glychocholie ca 7 100 (213) 3.0 (1.5) (8) 
(digestive ferments) (Na salt) 
21 Lithocholie 150 ‘*¢ Below 7 150 (263) 19 (1.6) 8 (8) 
( Winthrop-Stearns) 
22 Mixture of above acids s.* Neutral 238 (263) 1.8 (1.6) 8 (8) 
each 


* T = Treated animals. 
+ C = Controls. 


The therapeutic results with the fractions are sum- 
marized in Table 1. 

From Table 1 we ean conclude that fresh bile, eom- 
mercial bile powder, and fractions made from the 
above possess a distinct preventive action against 
Shay rat ulcers. Some of the isolated bile acids show 
less effect, on the whole, than the more complicated 
fractions, but a mixture of known bile acids proved 
inferior to the same total dose of any one acid. We 
have routinely titrated to standard end points the 
stomach juices of our animals. A typical analysis of 
the stomach contents is given in Table 2. 

Since both total and combined acid are so much 
lower in the treated group, it would seem that the 


TABLE 2 
Sub- Total Free HCl Combined 
stance acid acid acid 


Bile-3 39.2 mEq/1 27.9mEq/1 15.2 mEq/1 11.2 mEq/l 
Control 70.1 59.7 608 105 


action of the bile compound is to reduce secretion of 
acid rather than to neutralize acid that is normally 
secreted. In Funk et al. (1) and in the present paper 
we have found marked anti-uleer and anti-acid secre- 
tion activity of substances which themselves were dis- 
tinetly acid or at least neutral. 

The question remains as to whether bile contains a 
small amount of active substance which contaminates 
the bile acids and the fractions obtained from bile, or 
whether it is a bile acid itself which is active. The 
investigation is being continued, but it can be said now 
that the described activity is not in any way bound 
to the alkaline reaction of the products tested. 


References 


1. Funk, C., et al. Gastroenterology, 20, 625 (1952). 

2. Rog, J. H., and Dyer, H. M. Proc. Soc. Exptl. Biol. Med., 
41, 603 (1939); Suay, H., et al. Gastroenterology, 5, 43 
(1945). 

3. Funk, C., et al. Proc. Soc. EBaptl. Biol. Med., 79, 833 
(1952). 

4. Mappen, R. J., Ramspurc, H. H., and Hunpiey, J. M. 
Gastroenterology, 18, 119 (1951). 


Manuscript received May 20, 1952. 


December 5, 1952 


* 
n 
d 
a 
j- 
d | 
y= 
h 
h 
i- 
| 
r 
| 
| 
| 
Ss 
n 
e 
t 
- 
t 
4 
4 
r 
i 
ay: | 


640 


Comments and Communications 


You Just Pays Your Money 


Watrter Rose (Scrence, 116, 70 [1952]) says “it 
does not seem to be a serious matter how soon the 
social science law of energy conservation is discovered, 
as long as thinkers can be delighted and excited by 
thoughts of social science perpetual motion machines.” 
Such a social science law of energy conservation was 
discovered long ago, however—just how long ago I do 
not know. It reads: “Plus ca change, plus c’est la méme 
chose.” 

And still thinkers all the way from philosophers to 
politicians continue to devise Utopias. 

Mr. Brown in his rejoinder seems to suggest that 
he thinks “the natural course of development is toward 
dissolution and decay.” That, I suppose, would be the 
social law of entropy, which has for the time being 
become a part of the law of conservation of energy. 
“Change and decay in all around I see” is not a new 
idea, but it is not the same as the social science law of 
the conservation of energy. Nor is it the same as 
Utopianism. 

One of the profound contributions of classical eco- 
nomic theory to modern thinking is its three laws of 
returns. There is a law of diminishing returns, a law 
of constant returns, and a law of increasing returns. 
I suppose the privilege was granted of electing any 
one of these three jurisdictions, all of which has dis- 
advantages as well as advantages. Evidently some such 
all-embracing trio is going to be necessary to suit 
everybody in the social sciences—one for the pessi- 
mists, one for the cynics, and one for the optimists. 
As the operator of the three-shell game used to say, 
“You pays your money and you takes your choice.” 

C. Rernoip Noyes 
12 Library Place, Princeton, New Jersey 


Digesting Tissue Samples 

Tue article on “The Preparation of Wet Ashed 
Tissues for Liquid Counting” (Science, 115, 597 
[1952]) exemplifies the fact that most biologists and 
biochemists are not acquainted with a satisfactory 
method that has been in routine use in the laboratories 
of the Atomic Energy Project of the University of 
Rochester during the past eight years for complete 
digestion of tissues and all other biological matter. 

It might be of value to your readers to call their 
attention to this method. It is given in detail on pp. 
15-18 of Vol. VI-3 of the “National Nuclear Energy 
Series,” Biological Studies with Polonium, Radium 
and Plutonium (New York: McGraw-Hill [1950]). 

The digestion procedure is simple and rapid, and re- 
sults in complete aqueous solution of all tissues. Over 
10,000 samples have been digested by this method with 
very satisfactory results. The euthor wishes to stress 
that the proportions and details given in the reference 
must be followed. Departures from the method may 


cause rapid reaction, with resultant losses from boiling 
over or burning; attention to several factors pointed 
out therein will obviate these occurrences. 


Wat.ace L. Minto 
Maywood, New Jersey 


WE Anke glad Dr. Minto has called attention to the 
method that has given such excellent results in the 
hands of workers at the University of Rochester. We 
were aware, of course, that there are other methods of 
digesting tissue samples so as to obtain a homogeneous 
solution, but it seemed that an extensive review of the 
literature would be out of place in the brief note that 
we submitted. We have simply reported one method 
which we have found particularly useful under certain 
circumstances where the use of perchloric acid was 
considered inadvisable. 

Cart Tabs BAHNER 
Carson-Newman College 
Jefferson City, Tennessee 


Saucers? 


In view of the interest in so-called flying saucers, 
and the lack of an adequate explanation for them, 
perhaps it would be well to call attention to earlier 
references to such phenomena. 

The first reference concerns unusual forms of light- 
ning and is as follows: “Lightning: Its Risks and How 
to Avoid Them,” by Elihu Thomson, C. A. Adams, 
Louis Bell, D. C. Jackson, and A. E. Kennelly (Gen. 
Elec. Rev. [Mar. 1916]). On page 167 are the follow- 
ing paragraphs: 

(5) Ball or Globular Lightning—There are numerous 
records to the effect that a very rare and perhaps danger- 
ous form exists, described by some observers as a lumi- 
nous but not very brilliant ball or patch, which may 
persist for some little time and may move from place to 
place. It is described as terminating, in many cases, in 
a loud explosion. No doubt many cases of reported ball 
lightning are fictitious or illusory. Owing to the great 
rarity of ball lightning, practically nothing is known of 
its nature or of the dangers, if any, accompanying it. 

(6) Bead Lightning is another very rare form of dis- 
charge described as resembling a chain of beads gradually 


fading away. Nothing seems to be known of the danger, 
if any, connected with it. 


The second reference is contained in a letter by 
the late John Zeleny published in Science, January 
15, 1932, entitled “Rumbling Clouds and Luminous 
Clouds.” In this letter Mr. Zeleny describes two rather 
unusual clouds, both of which he was fortunate enough 
to observe. One of these he saw in July 1931 over 
Cache Lake in Ontario on a chilly cloudy morning. 
This cloud he described as passing over the lake in 
the form of “a very long, narrow, tenuous cloud— 
whose cross-sectional diameter was only 200 feet.” 
This cloud moved at right angles to its length and 
gave off a very loud rumbling sound. The other cloud 
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he described as having seen on a clear summer night 
at Hutchinson, Minn. This he describes as “a solitary, 
brightly, luminous, cumulus cloud,” which “shone with 
a uniform, steady, vivid, whitish light.” He also adds: 
“T have been at some loss to account for the luminosity 
of the cloud. It could not have been due to reflected 
light coming from a city.” 

Could not the objects in the sky (the saucers) and 
the objects seen by Mr. Zeleny be one and the same 
thing? Could not these objects be moved by wind cur- 
rents and perhaps, too, be magnetic fields? Could they 
not be tied in with the phenomena of ball lightning, 
occurring very rarely under conditions favorable to 
thunderstorm activity? 

Ma.ootm THOMSON 
Thomson Laboratory, General Electric Company 
West Lynn, Massachusetts 


The Use of Hydrofluoric Acid in 
Making Glass Microneedles* 


THE following procedure provides a simple solution 
to the problem of making glass microdissection needles, 
such as those used in isolating yeast ascospores. The 
technique obviates the need for an expensive micro- 
forge (1, 2) by utilizing a 50% solution of hydro- 
fluoric acid to produce a smooth, sharply pointed 
microneedle. Stepwise etching with acid provides con- 
trol over formation of the point, whereas control is 
difficult to obtain with manual or mechanical pulling 
techniques. 

Six-inch lengths of 2 or 3 mm soft glass rod provide 
the stock from which needles are made. One end of 
the rod is reduced in diameter to about 30 over a 
length of about 1 in. The small end of this filament is 
grasped firmly but gently with flat forceps. While a 
steady pull is exerted, this portion of the needle is 
moved slowly toward the flame of a microburner? until 
it heats rapidly and is pulled out into a hairlike 
pointed filament. The length and character of this por- 
tion of the needle are unimportant, provided only that 
the needle tapers to a point rather than ending in a 
fused bead. 


1 Abstracted from a dissertation submitted to the Graduate 
School of Yale University in partial fulfillment of the require- 
ments for the Ph.D. degree. 

2A serviceable microburner may be made from a 22-gauge 
hypodermic needle with the bevel removed. 


All necessary bends are introduced before the point 
is etched, so as to avoid accidental heating and destruc- 
tion of the delicate tip. Bending is best accomplished 
by bringing the needle near, but not into, the micro- 
burner flame from the side and guiding it with a metal 
dissecting needle as the glass softens. The exact bends 
required will depend on the type and dimensions of the 
moist-chamber type of micromanipulator clamp, and 
other apparatus used. 

For the etching process, aqueous solutions of HF 
(50%) and sodium bicarbonate (saturated) are used. 
These solutions and two rinses of distilled water are 
placed in beakers large enough to minimize accidental 
contact with the walls during agitation of the needle 
in the solutions. The etching is carried out by immers- 
ing about 1 in. of the pointed end of the needle in HF 
for 5-20 see, rinsing carefully and thoroughly, first in 
the bicarbonate solution, then twice in distilled water. 
Progress of the etching is followed under low power 
of a compound microscope. Etching is repeated until 
any hairlike tip is dissolved and the fine point of the 
needle is brought into the desired relationship to the 
heavier shank. 

It should be emphasized that the HF must be neu- 
tralized completely by thorough rinsing in bicarbonate, 
otherwise pits and roughened areas will develop along 
the shank. These tend to retain HF from subsequent 
etchings and may in time result in weakening and 
breakage of the microneedle. 

To a great extent this etching technique removes the 
uncertainty inherent in manual and mechanical needle- 
making procedures. Uniformly reproducible tools may 
be made with a minimum of previous experience. Step- 
wise etching with HF has been used successfully to 
produce flexible spatulate needles (3), and other ap- 
plications are doubtless possible. 

8. E. Reaume® 
Department of Microbiology, Yale University 
New Haven, Connecticut 
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Book Reviews 


The Theory of Relativity. C. Mgller. New York: Ox- 
ford Univ. Press, 1952. 386 pp. Illus. $7.00. 

This new addition to the “International Series of 
Monographs on Physics” is in many respects a re- 
markable one, which no teacher of relativity theory 
ean afford to overlook. It contains many novel ideas, 
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even for people familiar with relativity theory, and 
it will help answer students’ questions that are not 
answered in other texts. Many references to original 
literature have been given in footnotes, but much of 
the material has never been published before. 

About half the book deals with special relativity 
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theory, beginning with a historical survey of the de- 
velopments that made Einstein’s hypothesis appear as 
a simplification of physies. After a thorough diseussion 
of special relativistic kinematics, including the Thomas 
precession, there follows a chapter on special relativ- 
istie mechanics, in which Mgller’s proofs of the equiva- 
lence of energy and mass are unusually clear. 

An introduction to tensor algebra is followed by 
discussions of successive infinitesimal Lorentz trans- 
formations, the motion of incoherent matter and its 
kinetic energy-momentum tensor, electrodynamics in 
vacuum, mechanics of general closed systems, defini- 
tion of center of mass, mechanics of elastic continua 
and of perfect fluids, and a note on meson theory. 
Discussions of nonclosed systems, electrodynamics in 
matter, and special relativistic thermodynamics fol- 
low. 

The second half of the book is devoted to general 
relativity. After an explanation of the principle of 
equivalence, Mgller clarifies the transition from the 
special to the general theory by including an extensive 
discussion of rotating and of nonrotating accelerated 
rigid frames of reference. The discussion of the rotat- 
ing disk gives a welcome example of a gravitational 
field that is “stationary” but not “static.” The existence 
of Coriolis forces is a consequence of this fact. It also 
necessitates a distinction between a 3-dimensional 
metric tensor describing the non-Euclidean properties 
of the 3-dimensional space of physical observation, 
and the spacelike part of the more familiar 4-dimen- 
sional metric tensor. It is one of the merits of this text 
that the (3+1)-dimensional physical interpretation 
of the 4-dimensional fundamental equations of relativ- 
ity is extensively discussed throughout the book. Thus, 
in the general theory, attention is not confined to find- 
ing “world lines” describing the motion of a particle 
in 4-space, but is directed toward finding how such a 
particle would describe a trajectory in the correspond- 
ing non-Euclidean physical 3-space. The 3-component 
gravitational force acting on such a particle is derived 
from the dynamic gravitational potentials, which are 
expressed in terms of the metric for 4-space. The dis- 
cussion of the velocity-dependent forees—so impor- 
tant as the Coriolis force in the case of a rotating 
frame of reference—is postponed from this introduc- 
tion on rotating disks, until Mgller has discussed gen- 
eral tensor calculus, local systems of inertia, non- 
Euclidean differential geometry, and the momentum 
and mass of a particle in a general gravitational field. 
Discussions of the combined action of gravitational 
and other forces, mechanics of continuous systems, and 
general relativistic electrodynamics and optics in a 
vacuum follow. 

The last two chapters of the book deal with the 
gravitational field equations and their solution for 
weak fields, for cases of spherical symmetry, and for 
a perfect fluid. Also covered are a variational prin- 
ciple for the gravitational equations in empty space, 
conservation of energy and momentum in gravita- 
tional fields, the gravitational mass of a system, the 
various effects by which general relativity theory can 
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be verified experimentally, and cosmological models. 
The book closes with nine appendices that are mainly 
mathematical. 

The book is offered as a text not only for students 
in theoretical but also for those in experimental phys- 
ies, and the latter are advised to study mainly the 
first third of the volume. For the benefit of these 
students, many of the results of the special theory have 
been derived by using ordinary 3-dimensional vector 
notation only. This is very instructive, although it does 
not always simplify the proofs. The author gives ex- 
plicit formulas in’ 3-dimensional notation for such fun- 
damentals as the Lorentz transformations for coordi- 
nates, particle velocities, phase velocities, and New- 
tonian forces, as well as for the dragging of light, 
aberration, ete., for any magnitude and direction of 
the velocity of the medium or the observer with respect 
to the light ray. As experimental evidence of special 
relativity, the transverse Doppler effect is mentioned, 
as well as Champion’s experiments on electron-electron 
scattering. 

In general, M@ller’s presentation is almost exelu- 
sively algebraic, for he has attempted to avoid 4-di- 
mensional geometric interpretation of the formulas 
of special relativity wherever possible. The reviewer 
regrets this, because visualization of the theory can 
help students find, by inspection, solutions of problems 
of relativity that otherwise require lengthy calculation. 
On the other hand, the few diagrams in Mgller’s book 
that do show a time axis are misleading. The source 
of this confusion lies in Moller’s attempt to keep the 
special theory simple by treating Lorentz transfor- 
mations as orthogonal transformations, using «, = ict. 
Of course, one cannot correctly draw an imaginary 
time axis. For correct visualization one must use 
x° = ct as coordinate, which makes it necessary to pre- 
sent Lorentz transformations as oblique transforma- 
tions in 2,ct-space. This slight complication is just 
what Moller has tried to avoid. The real ct-variable 
he introduces later, when he comes to general relativ- 
ity. From here on, z* denotes ct. (The notation 2° is 
not used.) This and some other unusual or less for- 
tunate notations, not to mention a few printing errors 
in formulas, should cause no serious trouble to careful 
readers. 

It is a pity that the simple tensor transformations 
of the special theory were not introduced in the part 
of the book destined for students of general physics. 
Instead, the derivation of this equation of motion is 
given much later, wedged in between discussions of 
the Wiechert-Liénard potentials and a variational 
principle. Yet no elementary course in special relativ- 
ity is complete without this equation, because of its 
practical importance. (Mentioning it without proof on 
p. 74 does not help.) Although the book is not entirely 
adequate for use as a text in a short introductory 
course in relativity, it is, nevertheless, a most valuable 
reference, even for beginning students, and still more 
so for advanced students and for the teacher. Mgller’s 
book thus deserves a wide circulation, and it will cer- 
tainly become one of the recognized standard works 
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on classical relativity theory. The reviewer considers 
the book of extreme importance because of its content 
and originality. 

F. J. Bevinvante 
Department of Physics, Purdue University 


Food Science: A Symposium on Quality and Pres- 
ervation of Foods. ©. Bate-Smith and T. N. 
Morris, Eds. New York: Cambridge Univ. Press, 
1952. 319 pp. Illus. $8.00. 

This volume is the outcome of an extended summer 
course in food science given under the Board of Extra- 
Mural Studies of Cambridge University in cooperation 
with the Low Temperature Research Station during 
1948. A brief introduction by Franklin Kidd defines 
food science as the vast field which, beginning with 
photosynthesis, includes all processes involved in pro- 
duction, composition, storage, and preservation of 
foods and their utilization, and having fundamental 
significance for the welfare of mankind. 

The editors have skillfully utilized the contributions 
of 26 British cooperating scientists in this compact 
and highly informative volume. Seven chapters of 
varying length supply condensed factual and statisti- 
cal material of much interest and value. Of these, the 
first, by N. C. Wright, chief scientific adviser of the 
Ministry of Foods, presents briefly a concise and 
valuable summarization of the economics, supply, and 
distribution of foods in the United Kingdom during 
the period from 1934 to 1944, and the nutritional 
status of the population as of 1948. 

The second chapter gives an extended survey of the 
composition, variation, nutritional values, and factors 
affecting internal changes in the principal foods. 
Meats, fish, eggs, fresh fruits, and vegetables, and the 
great group of cereals and milled products are each 
considered in detail. The book deals primarily with 
British foods, but its interest is not lessened for the 
American reader, although certain varieties of fish are 
unused here, or because some of the procedures de- 
seribed differ in detail from corresponding processes 
in this country. Chapter 3 discusses competently the 
basic constituents of foods under the headings pro- 
teins, mucopolysaccharides and mucoproteins, carbo- 
hydrates, and fats. This valuable chapter is followed 
by another dealing with “Some Aspects of Quality in 
Foods,” in which the physical and chemical basis of 
quality, and the significance of the fine structure of 
biological tissues, both plant and animal, in nature are 
earefully treated. Chapter 5 deals briefly with “The 
Microorganisms”—the molds, yeasts, and bacteria— 
chiefly concerned with the processes of spoilage in 
foods. The treatment is largely from the physiological 
standpoint, and the data on the effects of environ- 
mental factors on growth are well but possibly too 
briefly presented. The subject of “Principles of the 
Control of Microbial Spoilage” especially would seem 
to warrant more expanded treatment than is given in 
this section, although the matter is skillfully presented. 
Chapter 6 devotes 40 pages to an intimate discussion 
of “Chemical Mechanisms of Spoilage” and covers a 


December 5, 1952 


wide range of reactions. Rancidity in edible fats and 
fat-containing foods is treated very fully, its effects 
on odor, flavor, and appearance being discussed with 
some detail. The Maillard, or browning, reaction on 
dehydrated foods is also given careful attention. 

The final chapter devotes over 60 pages to the prin- 
ciples of food preservation. Herein are treated the 
traditional methods of canning, preserving by concen- 
tration, refrigeration, and use of chemical preserva- 
tives. Much attention is given to refrigeration and 
quick-freezing and also to dehydration by modern 
methods; the subject of sugar preserves is likewise 
given detailed treatment. The recent developments in 
sterilization by radiation have come since the course 
was given and therefore are not discussed in detail. 
This does not impair the value of the chapter as a 
whole, although the process may have much future 
interest. An appendix describing “Organization of 
Research and Information Services in the United 
Kingdom” completes the volume. 

The book is excellently printed, has many illustra- 
tions and graphs, and extensive bibliographies at the 
end of each section. Altogether, it is a book that all 
food chemists and technologists would find most use- 
ful and it should be a valued accession to every library 
that aims to carry on its shelves the most useful and 
authoritative volumes dealing with the great subject 
of food supply and food technology. 

Samvet C. Prescorr 
77 Massachusetts Ave., Cambridge Massachusetts 


Geometry and the Imagination. D. Hilbert and 8. 
Cohn-Vossen; trans. by P. Nemenyi. New York: 
Chelsea Pub., 1952. 357 pp. $5.00. 

David Hilbert (1862-1943) was a very great mathe- 
matician whose research extended into almost every 
field of mathematics. Furthermore, he was a great 
teacher and expositor, with a genius for presenting 
basic ideas uncluttered by details. His insight pene- 
trated far beyond the obvious and brought to light 
relations previously unobserved. With a self-confi- 
dence supported by his pre-eminent position as a 
mathematician, he did not hesitate to devote attention 
to mathematics of the most elementary sort, such as 
arithmetic and plane geometry, and he was able to 
endow these humble topics with a dignity and depth 
unsuspected by more superficial observers. 

“Intuitive Geometry” would have been a more ac- 
curate translation of Hilbert’s Anschauliche Geometrie. 
The book, based upon lectures given by Hilbert in 
Gottingen in 1921, was first published by Springer in 


Berlin in 1932, and has become a mathematical classic. 


This translation by Nemenyi is precise and in excellent 
English. The Chelsea Publishing Company acknowl- 
edges indebtedness only to the attorney general of the 
United States. 

There are six self-contained chapters in the book, 
each devoted to a separate type of geometry. The first 
chapter mainly concerns the conic sections and quadrie 
surfaces, and until the concluding paragraph coordi- 
nates are not used. The purpose is to make the reader 
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see and feel the proofs, without too much regard for 
the rules of the game as the Greeks insisted upon play- 
ing it. Thus, when Hilbert wishes to construct a sphere 
tangent to a plane, he merely pushes the sphere up 
until it touches the plane. In this way he produces a 
figure from which the reader can see at a glance that 
a plane section of a right circular cylinder is an ellipse. 
Further results obtained by this approach are far from 
trivial. 

The second chapter is on lattices and should inter- 
est crystallographers. Hilbert gives some exceedingly 
simple proofs of special cases of theorems from Min- 
kowski’s Geometrie der Zahlen and a great deal of 
material that is not to be found in that classic. The 
regular polyhedra are taken in stride. 

Synthetic projective geometry is treated next, with 
emphasis on configurations. The author can scarcely 
avoid the use of the word “axiom” in this branch of 
geometry, but geometrical intuition is placed ahead 
of formalism. He is thus content to prove Desargues’ 
theorem in the plane by first proving it in space and 
then projecting the figure onto the plane. 

The longest chapter in the book is appropriately 
given over to differential geometry. That this subject 
ean be developed without coordinates is inconceivable, 
and in fact we find the author frequently resorting to 
the it-can-be-proved technique. But for one who has 
studied the subject in the conventional manner and 
wishes to clarify his concepts, the exposition is unsur- 
passed. 

Chapter V, entitled “Kinematics,” is short. It is 
devoted to the construction of plane curves by means 
of linkages and other mechanical devices. The last 
chapter, on topology, is still a clear introduction to 
that subject, but a book written 30 years ago cannot 
be a summary of topology as it is today. 

C. C. MacDuFFEE 
Department of Mathematics, University of Wisconsin 


An Introduction to Physical Anthropology. 2nd ed. 
M. F. Ashley Montagu. Springfield, Ill.: Thomas, 
1951. 555 pp. $8.75. 

If a second edition has grown in only six years to 
nearly twice the size of the first, it goes without saying 
that it has been thoroughly revised and, besides, must 
reflect the growth of the science represented. This new 
edition has matured far beyond its first version, but 
as an “introduction” it still suffers from one-sided- 
ness—dealing with topics not expected from its title 
and ignoring others that should form an integral part. 

The opening chapter, although accompanied by 11 
excellent portraits of men eminent in the history of 
anthropology, does not provide an account of the his- 
torical development of our understanding of man. It 
defines physical anthropology as “the comparative 
science of man as a physical organism in relation to 
his total environment, social as well as physical.” The 


word “social” may be supposed to excuse the later 
inelusion of a polemic chapter on “the relation be- 
tween body, mind, and culture,” which is clearly out 
of place. The chapters on primates and their evolution 
have been greatly improved, particularly through the 
generous addition of a great many and very good 
illustrations, but the most important anatomical rea- 
sons for man’s position among the primates are not 
made evident. The fourth chapter on the origin and 
evolution of man provides a fair account of our pres- 
ent incomplete knowledge of this great problem. This 
vast field of knowledge is growing too rapidly, how- 
ever, to enable any one man to give a generally ac- 
ceptable account of it. The pedigree of primates given 
here in Fig. 105 should have been clearly labeled as 
“author’s interpretation” of phylogenetic relation- 
ships, and some justification for these rather partisan 
views should appear in the text. Besides it should, if 
at all possible, be explained why this pedigree differs 
so radically from the one appearing in Fig. 40. 

The chapters on “ethnic” differentiation in man are 
quite readable, partly because some sections were 
written without regard for documentation and by 
skipping over problems far from settled. If this vol- 
ume was designed as an introduction for the layman 
or first-year student, it should have been considered 
inadvisable to air controversial matters, for experts 
will find in these chapters many facile claims in place 
of a statement of problems they hope to solve in the 
future. The author’s allergy to the legitimate term 
“race” forms a handicap in these accounts, and his 
indiscriminate substitution of the terms division, 
group, subgroup, type, and population gives the un- 
justified impression that our species is not subject to 
race formation, as is the case with all other species. 

The final chapter on the effects of heredity and 
environment upon man is much too short to be called 
comprehensive, yet it is well written and should induce 
the lay reader to turn to the selected literature listed 
in this section, as in all others. The long appendix on 
anthropological methods has been much elaborated in 
this new edition but still reveals limitations in at least 
the metric techniques of the author’s science. 

Although this Introduction is advertised as covering 
the entire field of physical anthropology, it makes 
practically no attempt to deal with human age changes, 
without which the story of the evolution and differen- 
tiation of mankind remains incomplete. The book ean 
be recommended chiefly on account of its fluent style, 
its 161 splendidly reproduced illustrations, and its 
sectional bibliographies which, although reasonably up 
to date in regard to English literature, ignore prac- 
tically all else. This volume represents only a partial 
and quite personal introduction to the vast science of 
man, the most interesting part of all biology. 

Apotex H. 
Anthropologisches Institut der Universitat Ziirich 
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The lady is stripping an emulsion 5. thick 


It's the new Kodak Autoradiographic 
Permeable Base Stripping Film (Experi- 
mental). With an emulsion only 5 mi- 
crons thick, it has the high resolution 
and sensitivity to radionuclides you need 
for microscopic study. 

For support, this exceptionally thin 
emulsion is coated on a film of plain gel- 
atin also Sy thick, and mounted on a 
temporary film base. The emulsion is 
easily stripped off and floated onto a 
slide-mounted histological specimen. It 
is available 35mm wide, unperforated, 
and spooled in 5-foot lengths. 


Se GELATIN 
SPECIMEN 1 


Processing solutions permeate the 
photographically inert gelatin like emul- 
sion, but, since it takes on no density, it 
cannot contribute to the overlapping of 
densities from active sites. 

Whether your interest lies in record- 
ing nuclear emanations, capturing the 
eruption of a nova, or in one of the hun- 
dreds of other ways in which photog- 
raphy is serving the world of science, 
Kodak makes the photographic mate- 
rials you need. If you will let us know 
your requirements, we shall be glad to 
make a recommendation. Eastman 
Kodak Company, Industrial Photo- 
graphic Division, Rochester 4, N. Y. 


AUTORADIOGRAPHY 
Scientific function of photography 
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— Portalle — 


THE ONLY TRULY PORTABLE 
PHOTO-COPIER . . . light, compact; 
carry in briefcase. Take it wherever 
your source material is . . . library, 
laboratory, test room, or office. Copy 
anything, anywhere! 


CONVENIENCE PLUS! No need to lug 
heavy volumes . . . Contoura copies 
on-the-spot . . . even copies curved 
text of thick volumes’ pages. 


SIMPLIFIES RESEARCH. Contoura rids 
complications of working with single 
copies that can’t be taken from records 
or libraries. Scientists, laboratorians, 
researchers, engineers, other investi- 
gative workers use Contoura to repro- 
duce documents, charts, graphs, sta- 
tistics, drawings, abstracts, manuscripts 
and reports. 


EASY TO USE. No experience nor 
darkroom needed. Use under normal 
incandescent lighting. 


SAVE TIME, MONEY, EFFORT, 
ERRORS with simple, efficient, eco- 
nomical Contoura. Order today or 
write for free folder. Two models: 
$39 & $59 


EG Lu 


BASS OCIAT 


350 High Street Deep River, Conn. 


Scientific Publications 


GRAY’S ANATOMY OF THE HUMAN BODY. 25th 
edition. 1478 pages, 7” x10”. 1263 illustrations, mostly in 
color. $14.00 


SEIVERD—-HEMATOLOGY FOR THE MEDICAL TECH- 
oer 350, New. 180 pages. 45 illustrations and 7 plates in 
color. $3.50. 


BOYD—INTRODUCTION TO MEDICAL SCIENCE. New 
4th ed. 304 pages. 124 illus. and 3 plates in color. $4.50 


LEVINSON AND MacFATE—CLINICAL LABORATORY 
DIAGNOSIS. 4th edition. 1146 pages. 221 illustrations and 
13 plates, 10 in color. 117 tables. $12.00 


COWDRY—TEXTBOOK OF HISTOLOGY. 4th edition. 
640 pages, 837 illustrations on 337 figures, 13 in color. $8.50 


CRAIG AND FAUST — CLINICAL PARASITOLOGY. 
5th edition. 1032 pages. 326 illustrations and 6 plates in color. 
16 tables. $12.00 


WIGGERS—PHYSIOLOGY IN HEALTH AND DISEASE. 
5th edition. 1242 pages. 280 illustrations. $10.00 


STARLING’S HUMAN PHYSIOLOGY. New IIth edition. 
1210 pages. 709 illustrations, some in color. $11.00 


LUCAS—ELEMENTS OF HUMAN PHYSIOLOGY. 2nd 
edition. 357 pages. 158 illustrations, 2 in color. $4.75 


SCHAFER—ESSENTIALS OF HISTOLOGY. [Sth edition. 
655 pages. 662 illustrations, some in color. $6.50 


BUCHANAN—FUNCTIONAL NEURO-ANATOMY. 2nd 
oo" 323 pages, 7”x 10”. 273 illustrations, 19 in color. 


QUIRING—COLLATERAL CIRCULATION. pages. 6! 
illustrations, 46 in color. $5.00 


QUIRINGC—THE HEAD, NECK AND TRUNK. 115 pages. 
103 illustrations. $2.75 


eo EXTREMITIES. 117 pages. 106 illustrations. 


FAUST—HUMAN HELMINTHOLOGY. 3rd edition. 744 
pages. 313 illustrations. $10.00 


CRAIG—LABORATORY DIAGNOSIS OF PROTOZOAN 
DISEASES. 2nd edition. 384 pages. 56 illustrations and 7 
plates in color. $6.50 


BRADLEY, GUSTAFSON AND STOKLOSA—PHARMA- 
os CALCULATIONS. New 2nd edition. 290 pages. 
3.75 


CHANDLER—EVERGREEN ORCHARDS. 452 pages. 66 
illustrations. $6.00 


CHANDLER—DECIDUOUS ORCHARDS. 2nd edition. 436 
pages. 113 illustrations. $6.50 


CARD—POULTRY PRODUCTION. New 8th edition. 416 
pages. 216 illustrations and 4 plates, 2 in color. $5.00 


KNOTT—VEGETABLE GROWING. 4th edition. 314 pages. 
81 illustrations. $4.00 


LEA & FEBIGER 


Washington Square Philadelphia 6, Pa. 
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This year has seen progress in many branches of 
science and technology. Vital new links have been forged 
in the chain of Study—Research—Development—Produc- 
tion. The House of Wiley has been privileged to share in 
the documentation of this progress by publishing the work 
of outstanding scholars and scientists. For over a century 
Wiley technical books have enriched scientific literature. 


1952- 
a Year of Achievement 
in Science 


Highlights of 1952. . . 


A STUDY of ANTIMETABOLITES +, D. W. 
WOOLLEY. 269 pages. $5.00. 


THEORETICAL PETROLOGY TOM F. W. 
BARTH. 387 pages. $6.50. 


UNDERSTANDING HEREDITY: An Intro- 
duction to Genetics by RICHARD B. GOLD- 
SCHMIDT. 228 pages. $3.75. 


PRINCIPLES of GEOCHEMISTRY /y BRIAN 
MASON. 276 pages. $5.00. 


Dana’s MANUAL of MINERALOGY 1éth 
Edition revised by CORNELIUS S. HURLBUT, 
Jr. 530 pages. $6.00. 


COLOR in BUSINESS, SCIENCE, and IN- 
DUSTRY éy DEANE B. JUDD. 401 pages. $6.50. 


GENERAL CHEMISTRY: An Elementary Sur- 
vey Emphasizing Industrial Applications of Fun- 
damental Principles 6th Edition by HORACE G. 
DEMING. 656 pages. $5.75. 


ULTRAVIOLET RADIATION /y LEWIS R. 
KOLLER. 270 pages. $6.50. 


ELEMENTARY ANALYSIS 4) KENNETH O. 
MAY. 635 pages. $5.00. 


SYMPOSIUM on RADIOBIOLOGY: The Basic 
Aspects of Radiation Effects on Living Systems 
edited by JAMES J. NICKSON, M.D. 465 pages. 
$7.50. 


BIOCHEMICAL PREPARATIONS, Volume 2 
Editor-in-Chief, ERIC G. BALL. 109 pages. $3.00. 


THEORETICAL NUCLEAR PHYSICS by 
JOHN M. BLATT and VICTOR F. WEISSKOPF. 
864 pages. $12.50. 


INSECT PHYSIOLOGY Edited by KENNETH 
D. ROEDER. In press. 


SOIL MICROBIOLOGY by SELMAN A. 
WAKSMAN. 356 pages. $6.00. 


INTRODUCTION to the FOUNDATIONS of 
MATHEMATICS by RAYMOND L. WILDER. 
305 pages. $5.75. 


APPLIED INORGANIC ANALYSIS: With 
Special Reference to the Analysis of Metals, 
Minerals, and Rocks 2nd Edition by the late W. 
F. HILLEBRAND, the late G. E. F. LUNDELL, 
H. A. BRIGHT, and J. I. HOFFMAN. In press. 


EUROPE 2nd Edition by SAMUEL VAN VAL- 
KENBURG and COLBERT C. HELD. 826 pages. 
$7.50. 


Write today for on-approval copies of these books 


See 20 recent Wiley publications on exhibit in the Science Library at the Convention. 


JOHN WILEY & SONS, Inc. 


December 5, 1952 


440 Fourth Avenue, New York 16, N. Y. 
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Announcing ten 1953 publications 


CYTOCHEMISTRY: A Critical Approach 


By J. F. DANIELLI, Kings College, University of London. The first full-scale attempt 
to apply the rigorous standards of chemistry and physics to cellular analysis. It is, in essence, 
a manual of principles for the development of new cytochemical techniques—a manual which 
examines the validity of the interpretations currently placed on cytochemical data. The latest 
addition to The Wiley Biological Research Series. Ready in January. 137 pages. In press. 


PLANT ANATOMY 


By KATHERINE ESAU, University of California. The first new book on the subject 
in several years, Plant Anatomy emphasizes the developmental aspects of plant study, making 
mature structures understandable by considering their early formation. The material presented 
is based on extensive original observations and critical review of the literature. Ready in Jan- 
uary. Approx. 752 pages. Prob. $9.00. 


GENERAL BIOCHEMISTRY 


By JOSEPH S. FRUTON and SOFIA SIMMONDS, both at Yale University. In this 
modern treatment of the subject, attention is given to the fundamental principles of biochemis- 
try. The factual material which underlies these principles is drawn from studies with plants 
and microorganisms, as well as animals. Emphasis is placed on the central place of proteins and 
enzymes in the chemical activity of living matter. The intermediate metabolism of carbohy- 
drates, fats, and proteins is discussed in terms of recent tracer studies. Ready in April. Approx. 
950 pages. Prob. $10.00. 


EXPERIMENTAL NUCLEAR PHYSICS, Volumes | and II 


Edited by EMILIO SEGRE, University of California, Written by a veritable Who’s Who 
in Nuclear Physics and patterned after the classic German handbooks, these first two volumes 
of the series are designed to present modern experimental techniques, truly significant facts and 
data, and the broad lines of present-day theoretical interpretation. Volume |—Ready in March. 
Approx. 776 pages. Prob. $14.00. Volume I|—Ready in April. Approx. 470 pages. Prob. $9.00. 


AFRICA: A Study in Tropical Development 


By L. DUDLEY STAMP, University of London, and President, International Geo- 
graphical Union. This new, lavishly illustrated book provides an excellent basis for the study 
of this still largely unknown continent. It attempts to survey: the natural resources and prob- 
lems in their development; the people and the different political units; achievements to date; 
reasons for the success of such projects as the Sudan irrigation and for the failure of the East 
Africa peanut project; and the conflict between tribal organization and modern democratic 
ideals. Ready in March. Approx. 548 pages. Prob. $8.50. 


Place your order for on-approval copies now 
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for study, classroom and reference 


The HUMAN SENSES 


By FRANK A. GELDARD, University of Virginia. The first complete descriptive ac- 
count, from a psychophysiological point of view, of man’s senses. The book not only orients the 
reader with respect to the place of sensation in psychological and physiological knowledge but 
stresses also its importance in modern engineering psychology and recent human engineering 
developments. Copious illustrations and novel chapters on the cutaneous senses are special fea- 
tures. Ready in February. Approx. 348 pages. Prob. $5.00. 


An INTRODUCTION to STATISTICS 


By CHARLES E. CLARK, Emory University. Emphasizing statistical inference, this 
book provides a thorough, elementary exposition of essential statistics, which can be under- 
stood with little previous knowledge. The topics covered are those which are useful to a social 
or natural scientist who must make the statistical inferences commonly employed in science 
and industry. Ready in March. Approx. 270 pages. Prob. $4.25. 


PRINCIPLES of COLOR PHOTOGRAPHY 


By RALPH M. EVANS, W. LYLE BREWER, and WESLEY T. HANSON, ‘JR., all 
with Eastman Kodak Company. Provides a substantial basis for understanding the whole prob- 
lem of color photography. Among the highlights: a section on vision, stressing psychological 
aspects of color; a section on sensitometry; an analysis and description of methods of obtaining 
colorant images and combining them to obtain color processes; and a comprehensive review of 
photographic reproduction theory. Ready in March. Approx. 684 pages. Prob. $10.00. 


Volumes III and IV of GILMAN’s 
ORGANIC CHEMISTRY: An Advanced Treatise 


Edited by HENRY GILMAN, Iowa State College, and a Staff of Specialists. Based on a 
world-wide survey of those branches of organic chemistry which have not been previously cov- 
ered, Volumes III and IV contain material that is entirely new. The range is from the most 
fundamental theoretical aspects of organic chemistry (as Bartlett’s “The Study of Organic 
Reaction Mechanisms”), to modern aspects of chemotherapy and antibiotics. There are chap- 
ters on relatively new and active fields like Hanford and Sargent’s “Reactions of Organic Gases 
Under Pressure”. Both volumes in preparation. 


ELEMENTS of CARTOGRAPHY 


By ARTHUR H. ROBINSON, University of Wisconsin. This book is aimed at medium- 
and small-scale map making and approaches the subject from the point of view of practical 
application. Projections are treated for their selection and utility rather than their mathemati- 
cal characteristics. Distortion is illustrated on each projection and full instructions for their 
construction are included. Among the important topics treated: map design; principles and 
practices of lettering on maps; and statistical map representation. Ready in March. Approx. 
262 pages. Prob. $7.00. 


Send for your on-approval copies 
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Thermodynamical 


By A. R. UBBELOHDE. The second 
edition of this standard work includes 
the newest developments in such fields 
as melting, rubber-like solids, molecules 
of high molecular weight, and the 
formal thermodynamics of continuous 
phase transitions. A new chapter illus- 
trates applied calculations a 

dynamic functions in cases of current 
importance. 


Properties of Some Simple Classes 
of Mixtures, Solutions and Alloys 
By E. A. GUGGENHEIM. The theory 
of gaseous, liquid, and solid solutions is 
described by simple models and ap- 
proximations which lead to closed 
formulas by means of elementary 
mathematics. The models cannot con- 
form to real solutions, but they prove 
useful bases of comparison with ac- 
tually existing solutions. 


Modern Cosmology 


By EDWARD A. MILNE. “. .. a 
handsome exposition, well argued, 
fresh from the pen (Milne died within 
a few days of writing it) and full of 
good ideas.”—Scientific American. $4.25 


Publishers of Fine Boks fr over Four Cnturies 


AN INTRODUCTION TO 


Modern 


Principles 


thermo- 


Illustrated. $4.25 


Mixtures 
The Theory of Equilibrium 


Illustrated. $8.50 


and the Christian 
Idea of God 


At all bookstores 


OXFORD UNIVERSITY PRESS 
114 Fifth Ave., New York 11 


1316. ARCH STREET, PHILADELPHIA 7, PA. 


Send Jor Your Free Copy 
New “REVIEW’’ of... 


© GALVANOMETERS* 

MICROPHOTOMETERS 
e THERMOPILES 

© SPECTROMETERS 

© MONOCHROMATORS 


P. J. Kipp & Zonen, of Holland, world 
renowned manufacturers of these and other 
specialized scientific instruments, have issued 
the first complete catalog of their line. Your 
copy will be mailed as soon as we receive your 
request. Please ask for “Review #50-SM.” 

We are the exclusive United States repre- 
sentatives for Kipp & Zonen. Your corre- 
spondence is invited on any precision apparatus 
problem where we may be able to serve you. 


dé, tely Labi, in many types 


JAMES G. BIDDLE CO. 
Electrical & Scientific Instruments 


Announcing .. . 
The Revised and Enlarged Edition of 
THE RIDDLE OF CANCER 


by Dr. Charles Oberling 
translated by Dr. William Woglom 


ONE-THIRD NEW MATERIAL on hormones, 
nutrition, and viruses has been added to this 
outstanding book by one of the world’s leading 
authorities on cancer and cancer research. 
THE RIDDLE OF CANCER was first pub- 
lished in 1944 and in this new and up-to-date 
edition is of increased importance to doctors 
and laymen. 


Publication date December 10—$5.00 


At your bookseller 


YALE UNIVERSITY PRESS 
New Haven, Connecticut 
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=New Reprint 


Price Price 
Annual Review of Biochemistry per set per vol. 


Ready January 1953: 
Vols. 1-5, 1932-1936 
Vols. 8-11, 1939-1942 
Vols. 14-15, 1945-1946 
Cloth bound, 544” x 814” $11.00 
Annual Review of Physiology 
In preparation: 
Vol. 1, 1939 
Vol. 5, 1943 
Chemical Abstracts 
Ready January 1953: 
Vol. 4, 1910, paper bound in 5 volumes 75.00 
Vol. 5, 1911, paper bound in 5 volumes 75.00 
Chemical Reviews 
Now available: 
Vols. 42-43, 1948, paper bound 17.50 
Previously reprinted: 
Vols. 1-25, 1924-1939, cloth bound set $400.00 
Vols. 1-41, 1924-1947, paper bound 15.00 
(Vols. 1, 20, 24, 25, 26, 27, 28, 29 not available 
separately ) 
Enzymforschung, Ergebnisse der 
Now available: 
Vol. 9, 1943, cloth bound 12.50 
Helvetica Chimica Acta 
Now available: 
Vols. 1-14, 1918-1931 
Cloth bound set, 544” x 814” 400.00 
Single volumes, paper bound 25.00 
Journal of Organic Chemistry 
Now available: 
Vols. 13-14, 1948-1949, paper bound, 6” x 914” 20.00 
Previously reprinted: 
Vols. 1-12, 1936-1947, paper bound 180.00 15.00 
(Vols. 5-6 currently out-of-print, again available 
beginning 1953) 
Journal of Physical Chemistry 
Now available: 
Vols. 53-55, 1949-1951, paper bound, 544” x 814” 25.00 
Vols. 37-52, 1933-1948, paper bound, 514” x 814” 400.00 25.00 
Recueil des Travaux Chimiques 
des Pays-Bas 
Now available: 
Vols. 39-42, 1920-1922, paper bound 20.00 
Previously reprinted: 
Vols. 1-38, 1882-1919, paper bound 570.00 15.00 
Zeitschrift fur Angewandte Mathematik 
und Mechanik 
In preparation: 
Vols. 1-20, 1921-1940, cloth bound set 400.00 
Single volumes, paper bound 20.00 


JOHNSON REPRINT CORPORATION 
125 East 23 Street New York 10, N. Y. 
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INTERSCIENCE 


VOLUME 1 
Theoretical Principles 
Instrumentation and Technique 


1952. 6x 9. 438 pages, 150 illus., 27 tables. 
$9.00 


VOLUME 2 


Inorganic and 

Organic Polarography 
Biological Applications 
Amperometric Titrations 


1952. 6x9. 568 pages, 75 illus., 104 tables. 
$11.00 


The publication of the first edition of this book inaugurated a new era 
in polarography. Numerous new fields of application were introduced, 
and a deeper understanding of the theoretical fundamentals led to a 
more critical approach to experimental results. The literary output of 
this ‘‘polarographic movement’’ resulted in a tripling of the published 
literature—the current rate of growth exceeds 200 journal articles per 
year. It needed the superior guidance of I. M. Kolthoff and James J. 
Lingane, aided by Stanley Wawzonek in the field of organic polarography, 


to present again the wealth of material in a well-organized and integrated 
unit. 


Polarography will thus remain the definitive treatise for every one 


who must use this type of measurement in scientific and industrial 
investigations. 
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INTERSCIENCE 


Encyclopedia of Chemical Technology 
Complete in 14 volumes. Edited by Raymond E. 
Kirk and Donald F. Othmer. 

Volume 8: Ion Exchange to Metal Plating 


Volume 9: Metal Surface Treatment to Penicillin 
Subscription price $25.00 per volume. 


Pulp and Paper: Chemistry and 
Chemical Technology 
Complete in two volumes. By James P. Casey. 
Volume I: Pulping and Papermaking 
1952. 819 pages, 100 illus., 99 tables. $15.00 


Volume II: Properties of Paper and Converting 
1952. 622 pages, 86 illus., 76 tables. $15.00 


Ink and Paper in the Printing Process 


By Andries Voet. 1952. 220 pages, 79 illus., 19 
tables. $5.90 


Treatise on Powder Metallurgy 
By Claus G. Goetzel. 


Volume III: Classified and Annotated Bibliography 
1952. 923 pages. $22.00 
ALSO AVAILABLE: 


Volume I: Technology of Metal Powders and Their 
Products 
1949. 6x 9. 806 pages, 300 illus., 82 tables. $18.00 


Volume II: ea gam and Physical Powder Metal- 
urgy 
1950. 6x 9. 928 pages, 327 illus., 200 tables. $18.00 


Copolymerization 
By Turner Alfrey, Jr., John J. Bohrer, and H. 
Mark. 1952. 279 pages, 77 illus., 41 tables. $6.80 


The Yeasts: A Taxonomic Study 


By J. Lodder and N. W. J. Kreger-Van Rij. 1952. 
6x 9. 670 pages, 270 illus. $19.80 


Molecular Theory of Fluids 


By H. 8S. Green. 1952. 6x 9. 280 pages, 12 illus. 
$5.75 


Deformation and Flow in Biological Systems 


Edited by A. Frey-Wyssling. 1952. 6 x 9. 560 pages. 
100 illus. $11.50 


Crime Investigation 
By Paul L. Kirk, Professor of Biochemistry and 
Criminalistics, University of California, Berkeley, 
California. Ready February 1953. 


Thiophene and Its Derivatives 


By H. D. Hartough. With special chapters by F. P. 
Hochgesang and F, F. Blicke. 1952. 6x9. 630 
pages, 27 illus., 107 tables. $16.50 (subscription 
price $15.00) 


Five-Membered Heterocyclic Compounds 
with Nitrogen and Sulfur or Nitrogen, 
Sulfur, and Oxygen (except Thiazole) 


By L. L. Bambas. 1952. 6 x 9. 415 pages, 4 illus., 72 
tables. $14.00 (subscription price $12.60) 


Synthetic Methods of Organic Chemistry 


Volume VI. By W. Theilheimer. 1952. 6x9. 412 
pages, over 900 reactions. $12.90 


Kartothek der Thiazolverbindungen 
A File of All Thiazole Compounds 


By Bernhard Prijs. 1951. 1,382 pages, in 4 ring 
binders. $42.40 


Medicinal Chemistry— Chemistry, Biochemistry, 
Therapeutic and Pharmacological Action of Nat- 
ural and Synthetic Drugs. By Alfred Burger. Vol- 
ume I: 1951. 595 pages, 15 illus., 58 tables. $10.00 
Volume II: 1952. 522 pages, 26 illus., 60 tables. 
$10.00 


Progress in Allergy—Volume III 


Edited by Paul Kallos. 1952. 6x 9. 572 pages, 89 
illus., 64 tables. $16.50 


Progress in Cosmic Ray Physics 
Edited by J. G. Wilson. 1952. 6 x 9. 560 pages, 200 
illus., 20 plates. $12.00 


Statistical Methods for Chemical 
Experimentation 


(First volume in the new series, INTERSCIENCE 
MANUALS) By W. L. Gore, EZ. I. du Pont de Ne- 
mours & Company, Wilmington, Delaware. 1952. 
44, x7. 224 pages, 20 illus., 47 tables. $3.50 


Chemical Analysis of Industrial Solvents 


By Morris B. Jacobs and Leopold Scheflan. 1953. 
6x 9. 454 pages, 46 illus., 43 tables. Approx. $10.00 


INTERSCIENCE PUBLISHERS, INC. 
250 Fifth Avenue New York 1, N. Y. 
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PATTERSON-. GREGORY: 
STONE: Evolution Emerging| 
Evolution in the Voll 736 pp. 
Genus Drosophila Vol. 1013pp. 
$8.50 610pp. er 2 Vol. Set $20.00 | 
BUCHANAN. 
DUNN: HEGNER-STILES: 
BUCHANAN: 
; Genetics in the College Zoology © 
Bacteriolog I 20th Century sixth edition 
fifth edition 
$6.00" 678 pp. $5.00 634 pp. $6.50 
MAVoR: 
LAWRENCE GARDINER: General Biology, (as 
fourth edition | 
Taxonomy of The Pinciplesof | 8750p, Astronomical 
Vascular Plants General Biology | Laboratory Exercises Universe 
in General Biology, | 
$7.95 823 pp. $5.75 fourth edition $6.25 
CHAMBERLAIN: 
SMILEY-GOULD: 
Introduction to the Your Community's 
Science of Your Health Health | 
Phot 
otography $4.75 SSS pp. $5.75 444pp. 
$4.75 2929. 


Send for your examination copy The Macmillan Company 60 Fifth Avenue, New York 1! 
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CARTER: 
‘ Man and the 

Animal Evolution Biology Living World, 
$4.50 368pp. second edition 
= $5.50 7199p. 

PAINTER: SHAND: CAULLERY: 
se ay a Insect Resistance | The Study of Rocks, Parasitism and 
Talend Waelies in Crop Plants third edition Symbiosis 
$5.00 $7.25 S20pp. | $225 236pp. | $5.50 340pp. 
DAWES: BAILEY: SHERMAN: 
One Hundred Years| Geological Survey | Chemistry of Foods 
of Biology of Great Britian |  gnd Nutrition 
$5.00 429pp. | $4.50 278pp. | $6.00 
| -SMITH-BRYAN- BUTLER: 
HUETTNER: Electrical 
STAUFFER: A Manual for a Phenomena at 
A Textbook of | Laboratory Course Interfaces in 
General Botany, in Embryology Chemistry, Physics 
fifth edition coming in spring '53 and Biology 
coming in spring’53 $6.75 


Send for your examination copy The Macmillan Company 60 Fifth Avenue, New York 11 
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... Cnoose acmilian Text! 
\ 


two delightful albums 
of bird voices 
make a Xmas gift 


Fmerican 
Bird Songs 


RECORDED FOR THE ALBERT R. BRAND BIRD 
SONG FOUNDATION, LABORATORY OF ORNI- 
THOLOGY AT CORNELL UNIVERSITY, BY DR. 
A. A. ALLEN AND DR. P. P. KELLOGG. 


VOLUME ONE 


The most familiar bird songs of America’s woods, 
sea coasts, and prairies brought into your living 
room, Six 10-inch records on ruby vinylite, twelve 
sides. 78 r.p.m. only. Postpaid $8.50 


VOLUME TWO 


Fifty-one more bird songs are recorded 
in this album. Announcer identifies each 
songster. Five 12-inch records, ten sides, 
on ruby vinylite. 78 r.p.m. only. 
Postpaid $10.50 


Also Fioripa Birp SONGS 


Ten southern birds recorded on a ten- 
inch vinylite record. 78 r.p.m. $2.50 


HRHPHHUE 


TRADE-MARK 


Some Unusual and Useful 
Compounds 


Cat. No. 
200 £-2-Thienylalanine 
(M.P. 243-245° C) 


300 “Zerewitinoff” Reagent 

(1.0 N. Me Mg in Butyl Ether) 
301P Girard’s “P” Reagent 

(Cs5H;N*) (Cl-) CH,CONHNH,) 
301T Girard’s “T” Reagent 

(CHs)3sN (Cl-) CHsCONHNH2 
302 “VitaStain” 

(2,3,5-Triphenyltetrazolium Cl) 
904 Oxamide (CONH2) 

M.P. = 419° C (Lit.) 
908 Lead Tetra-acetate Pb (C2H3O2) 4 


Always Quickly Available Here 


| to: COMSTOCK PUBLISHING ASSOCIATES 
I A division of Cornell University Press 
; 124 Roberts Place, Ithaca, New York 

Please send me the albums checked. [] American Bird Songs, 
I Volume I ($8.50). [) American Bird Songs, Volume II 
($10.50). My check or money order is enclosed. 
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ARAPAHOE CHEMICALS, INC. 
2800 PEARL STREET + BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


Jung 
MICROTOMES 


and 


MICROTOME 
KNIVES 
FOR EVERY PURPOSE 


Rotary Dipping 
Sliding Minot 
Freezing Tetrander 
Industry Cylinder 


Electron Microscopy 


For Detailed Information Write 


WM. J. HACKER & CO., INC. 
82 Beaver Street New York 5, N. Y. 
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. . . for the 119th Mecting of the American Association 


W / for the Advancement of Science, December 26-31, 1952. 
etcome Representatives of The Mosby Company will be at our 


Exhibit in Kiel Auditorium—and we will be happy to 


to be of any service to you that we can while you are in 


St. Louis. 


« L n ft - Listed below are a few of the new books you will find 


on display at our Booth. 


Lindsey’s 
PRINCIPLES OF ORGANIC EVOLUTION 
375 pages, 216 illustrations. Price, $5.75 


Turner’s 


PERSONAL AND COMMUNITY HEALTH 
New Ninth Edition 


660 pages, illustrated. Price, $4.25 


Zoethout-Tuttle’s Textbook of PHYSIOLOGY 
New Eleventh Edition 


692 pages, 302 illustrations (5 in color). Pyice, $4.75 


Winslow-Smillie-Doull’s 
The History of AMERICAN EPIDEMIOLOGY 
190 pages. Price, $4.75 


Beaver’s THE SCIENCE OF BIOLOGY 
New Fourth Edition 


895 pages, 375 illustrations. Price, $5.85 


Beavers BIOLOGICAL SCIENCE IN LABORA- 
TORY AND FIELD 
New Fourth Edition 


256 pages. Price, $3.50 


Krajian-Gradwohl’s 


HISTOPATHOLOGICAL TECHNIC 
New Second Edition 


362 pages, 131 illustrations (7 in color). Price, $6.75 


Schaub-Foley’s DIAGNOSTIC BACTERIOLOGY 
New Fourth Edition 


356 pages, illustrated. Price, $4.50 


Send inquiries and orders to 3207 Washington Blvd., St. Louis 3, Missouri. 


Published by— 


SAINT LOUIS 


December 5, 1952 


Scientific Publications 
SAN FRANCISCO NEW YORK 


MOSBY Company 
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» | THE JOSIAH MACY, JR. FOUNDATION 


SHOCK AND CIRCULATORY HOMEOSTASIS 

Transactions of the First (1951) Conference. Edited 
by Harold D. Green, M.D., Professor of Physiology 
and Pharmacology, Bowman Gray School of Medicine, 
Wake Forest College $3.50 


BLOOD CLOTTING AND ALLIED PROBLEMS 

Transactions of the Fifth (1952) and Final Confer- 
ence. Edited by Joseph E. Flynn, M.D., Associate 
Professor of Pathology, College of and 
Surgeons, Columbia University 


RENAL FUNCTION 

Transactions of the Third (1951) Conference. Edited 
by Stanley E. Bradley, M.D., Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


PROBLEMS OF AGING 

Transactions of the Fourteenth | Con- 
ference. Edited by Nathan W. Shoc Chief, 
Section on Gerontology, National 
National Institutes of Health and The Baltimore City 
Hospitals $3.00 


SALES OFFICE: P.O. BOX 575 - 


Invites you to share these vehorts on 
MODERN SCIENTIFIC THOUGHT 


PACKANACK LAKE - NEW JERSEY 


COLD INJURY 
penggetione of the First (1950) Conference. Edited 
M. Irene Ferrer, M.D., Assistant Professor of 


Sedicine, College of Physicians and Surgeons, Colum- 
bia University $3.25 


CONNECTIVE TISSUES 

Transactions of the Third (1952) Conference. Edited 
by Charles Ragan, Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


NERVE IMPULSE 

Transactions of the Third (1952) Conference. Edited 
by H. Houston Merritt, M.D., Professor of Neurology, 
College of Physicians and Surgeons, Columbia Uni- 
versity $3.50 


CYBERNETICS 

Transactions of the Eighth (1951) Conference. Edited 
by Heinz Von Foerster, Ph.D., Professor of Electrical 
Engineering, University of Illinois. Associate Editors: 
Margaret Mead, Ph.D., American Museum of Natural 
History; Hans Lukas Teuber, M.D., New York Uni- 
versity $4.08 


MODEL SC-2L MODEL SC-1M 
Scintillation Counters 
A NEW SCINTILLATION COUNTER, designed for stability, reliability 
and simplicity of operation, has a three hundred volt flat plateau, can 
be connected by means of a single cable to commercial-type scalers 
and operated without re-adjustment or attention. 

MODEL SC-2L has a 1%” x2” permanently canned well-type 
Nal(T1) crystal with 5/8 x 14%” well into which samples may 
be inserted for excellent geometry. A separate lead shield pro- 
vides 2” of lead shielding extending 2” above and below the 


tal. 
MODEL SC-1M has a 1x %” permanently canned 
Nal(Tl) crystal with built-in lead shield and de- 
tachable lead collimator and is used for brain 
tumor location and other clinical applications. 


op f 

TYPE E 
TYPE E Bismuth Cathode Counter (End 
window type is not shown.) 


TYPE 
TYPE JT Extremely thin wall = 
eted counters are made to order 


N. WOOD 


Counter Laboratory 
Windowless Flow Counter 5491 Blackstone Ave. 
Chicago 15, illinois 


SECOND ANNUAL REPORT 
ON STRESS -1952 


by HANS SELYE 


M.D., Ph.D. (Prague), D.Sc. (McGill), F.R.S.(C) 


THIS LATEST SUPPLEMENT 


NUMEROUS TO DR. SELYE’S ORIGINAL 
MONOGRAPH RESS” RE- 
ILLUSTRATIONS VIEWS CURRENT WORLD DE. 


TISONE, STH, ADAPTATION 
OVER 4,000 SYNDROME AND ALLIED 
REFERENCES LDS. 


AN EXTENSIVE CLASSIFIED 
PRICE: $10.00 7 

WITH A TEXTBOOK-LIKE 
PLUS 34¢ Postage EVALUATION OF THE PRIN- 
CIPAL FINDINGS. 


OTHER WORKS BY 
THE SAME AUTHOR 


“STRESS” $14.00 + 48¢ Postage 
“FIRST ANNUAL REPORT ON STRESS—1951”" $10.00 + 34¢ Postage 
“THE STORY OF THE ADAPTATION SYNDROME” 

$ 4.50 + 15¢ Postage 
“TEXTBOOK OF ENDOCRINOLOGY” $13.50 + 44¢ Postage 
“OVARIAN TUMORS” (2 VOLS.) $22.75 + 86¢ Postage 


ACTA INC. (Medical Publishers) 
5465 DECARIE, MONTREAL 
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METHODS AND PRINCIPLES OF SYSTEMATIC ZOOLOGY 
By Ernst Mayr, American Museum of Natural History; E. Gorron Linstey and R. L. 


Usincer, University of California, Berkeley. McGraw-Hill Publications in the Zoological Sci- 
ences. Ready in January. 


The purpose of this new text is to give concise presentation of the principles and methods of system- 
atics, both in its purely practical aspects and in relation to evolutionary studies. The first part of the 
book deals with the subject according to historical development of taxonomic concepts. The second part 
is devoted to taxonomic procedure, and a final section discusses nomenclature under the headings: 
historical and philosophical basis, the principle of priority, the type method, etc. 


THE PSYCHOLOGY OF LEARNING 
By James E. Deese, The Johns Hopkins University. McGraw-Hill Publications in Psychology. 
396 pages, $5.50 
A broad treatment of the psychology of learning, written from the point of view of the experimental 
psychologist and covering both human and animal learning. Emphasis is on experimental evidence 
rather than upon current theoretical “schools.” Recent experimental literature is stressed, and post-war 
experimental work on such topics a$ punishment, retroactive inhibition, etc. is highlighted. 


WEED CONTROL. New 3rd Edition 
By W. W. Rossins, A. S. Crarts, University of California at Davis, and R. N. Raynor, Dow 
Chemical Company. McGraw-Hill Publications in the Agricultural Sciences. 503 pages, $8.00 
A thorough revision of this leading text, the third edition assembles and reviews critically the various 
methods of weed control. In addition the text treats the reproduction and dissemination of weeds, 
competition between crop plants and weeds, and association of weeds with soils and crops. Main em- 
phasis is on practical weed-control methods, their uses and limitations. Recent advances are included. 


SPANISH-ENGLISH CHEMICAL AND MEDICAL DICTIONARY. Comprising Terms Em- 
ployed in Medicine, Biochemistry, Surgery, Dentistry, Veterinary, Biology, Pharmacy, 
Allied Sciences and Related Scientific Equipment 
By Morris Gotpperc. 609 pages, $17.50 

Companion volume to the English-Spanish Chemical and Medical Dictionary published in 1947, this 
new dictionary includes thousands of hitherto unrecorded Spanish terms, English equivalents, and 
brief definitions. The successful condensation of highly technical matter and the defining of its ter- 
minology for correct and ready interpretation will be useful not only to students but to laymen in com- 
mercial fields as well. 


Send for copies on approval 
McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 36, N. Y. 
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For Your Reference Shelf 


Diseases of Cereals and Grasses 


in North America 
Roderick Sprague, The State College of Washington 


Summarizes all basic facts on 
the morphology of fungi caus- 
ing leafspot, blights, ergots, 
scalds, and root rots in mem- 
bers of the grass family, in- 


cluding cereals and sugar cane. 
Presents data on 384 species 
and sub-categories; numerous 
associated saprophytes. 81 illus., 
538 pages. $8. 


THE SMUT FUNGI 


A Guide to the Literature, 
with Bibliography 
George W. Fischer, The State College of Washington 


Time-saving reference book 
providing an accurate guide 


and the diseases they cause. 
157-page bibliography repre- 


and introduction to the litera- sents over 3000 scientific 
ture on the biology and control _ papers, bulletins, and books. 
of 330 species of smut fungi 387 pages. $8.50 


EMBRYOLOGY OF THE 
VIVIPAROUS INSECTS 


Harold R. Hagan, The College of the City of New York 


A pioneer monograph designed tains previously unpublished 
for professional workers. Pre- research on maternal and fetal 
sents a comprehensive bibliog- adjustments. Awarded an A. 
raphy of earlier papers on vivi- Cressey Morrison Prize. 160 
parity; historical introductions _ illus., 472 pages. $6.50 
to each species or group. Con- 


FOREST INVENTORY 


Stephen H. Spurr, University of Minnesota 


Detailed analysis of modern theory and methods of 
forest mensuration. Discusses simpler, more accurate 
ways to correlate forest volume and growth with 
measurements made on aerial photographs and on the 
ground. Guidance on estimation of -volume of indi- 
vidual trees, stand volume, stand growth, etc. 52 
tables, 36 illus., 476 pages. $8.50 


FOREST MANAGEMENT 


H. Arthur Meyer, The Pennsylvania State College 
Arthur B. Recknagel, S¢. Regis Paper Company 
Donald D. Stevenson, U.S. Dept. of Agriculture 


Up-to-date information on successful forest manage- 
ment plans and practices. Stressing American tech- 
niques, it thoroughly covers organization for manage- 
ment; problems of regulation; business considerations, 
etc. Includes typical management plans for various 
sized forests. 37 tables, 19 illus. $6.00 


Order your books from . . . 


THE RONALD PRESS COMPANY 


15 East 26th Street - New York 10 


IMPORTANT TEXTBOOKS 


ZOOLOGY 


By ALFRED M. ELLIOTT. Fashioned around the 
central theme of organic evolution, to which 
all lesser principles are related, this clearly 
written text traces the evolutionary sequence 
from one-celled animals to the complexity 
of man, concentrating on the broad biologi- 
cal concepts and avoiding encylopedic listing 
of minor details. Illustrated. J 


FOUNDATIONS of BIOLOGY: 
A LABORATORY HANDBOOK 
By GAIRDNER B. MOMENT and HELEN V. 
crouse. Although primarily written for use 
with Moment’s General Biology, the flexi- 
bility of this handbook’s 40 independent 
units makes it adaptable for any other 
standard biology text. Experiments range 
from famous classics to newer areas in 20th 
Centuryadvancements. Illustrated,288 pages. 


GEOGRAPHY of EUROPE 


By GEORGE D. HUBBARD. Second Edition. 
Illustrated 870 pages Price, $6.75 


LABORATORY MANUAL 
for GEOLOGY 


By KIRTLEY F. MATHER, CHALMER J. ROY 
and LINCOLN R. THIESMEYER 


Part I: Physical Geology 
Part II: Historical Geology 


Illustrated 252 pages Price, $2.75 


PSYCHOLOGICAL STUDIES 
of HUMAN DEVELOPMENT 


By RAYMOND G. KUHLEN and GEORGE G. 
THOMPSON 


Illustrated paper bound Price, $3.50 


PERSONS and PERSONALITY 


By SISTERS ANNETTE WALTERS and KEVIN 
O’HARA 


Large 8vo about 729 pp. __IiIlustrated. 


Appleton - Century - Crofts 
35 West 32nd St. New York 1 


Scrence, Vol. 116 


> 


B: 
a | th 
th 
Ps $1 
an 
Bi 
si 
| 
g! 
R 
| 
| 
g 
44 L 


| olongmans books 


INTRODUCTION TO THE PHILOSOPHY OF SCIENCE 


By Stephen Toulmin, Oxford University. The place of logic in scientific description, hypotheses, 
theories, and laws, and the help logic can giv in achieving clearer statements and more rigorous 
thinking. Hutchinson’s University Library. About 175 pages. 9 figures. Ready, Jan. 1953. 
$1.80 (Trade, $2.25). 


THE HIGHER ARITHMETIC 


By H. Davenport, University of London and formerly Visiting Professor in Stanford Univer- 
sity. An introduction to the theory of numbers, covering factorization and the primes, con- 
gruences, quadratic residues, continued fractions, sums of squares, quadratic forms, and dio- 
phantine equations. Hutchinson’s University Library. 172 pages. Nov. 1952. $1.80 (Trade, 
$2.25). 


CARTESIAN AND PROJECTIVE GEOMETRY 


By R. Walker. A pure and analytical treatment which secks to make the subject a natural 
development from the student’s knowledge of Euclidean geometry. About 320 pages. 164 figures. 
Ready, Dec. 1952. $4.00. 


PHYSICAL SIMILARITY AND DIMENSIONAL ANALYSIS 


By W. J. Duncan, University of Glasgow. The principles governing the general quantitative, 
geometrical and other relations between two similar physical systems. About 170 pages. 8 figures. 
Ready, Jan. 1953. About $5.75. 


STUDIES IN ELASTIC STRUCTURES 


By A. J. S. Pippard, University of London. Studies on rings and braced rings, bridge girders, 
multiple lattice frames, cable bracing, open-panel structures, arch ribs, arches, and braced tubes. 
About 360 pages. 161 figures. 114 tables. Nov. 1952. $11.50. 


AFRICAN HANDBOOK OF BIRDS 


By C. A. Mackworth-Praed and C. H. B. Grant. Scientific and English names, original references, 
general and local distribution, habitat, habits, nests and eggs, times of breeding, food, calls, etc. 
In two volumes. Vol. I, Eastern Africa. Covers 1,450 species. About 928 pages. 8 pages of half- 
tones; 60 pages of colored plates, showing 1,000 birds in color. Ready, Dec. 1952. $12.50. 


LONGMANS, GREEN & CO., Inc. 
55 Fifth Avenue New York 3, N. Y. 
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APPLICATION FOR HOTEL RESERVATIONS 
119th AAAS MEETING 


St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication now to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 


Hotel* Single Double Bed Twin Beds Suites 
CHASE 6.00— 9.00 8.00—10.00 8.00—12.00 14.00—30.00 
DESOTO*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50-22.00 
JEFFERSON*D 4.50— 8.50 7.50—11.00 8.50—11.50 19.00-—30.00 
LENNOX D 5.00-— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25— 6.25 7.00— 8.00 10.00—15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50—11.00 17.00—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00—11.00 9.00—12.50 11.00—30.00 
STATLER*D 4.00— 7.00 6.50— 9.50 7.50—11.00 21.50—26.50 


% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 
please see Association Affairs, Science, July 25, or The Scientific Monthly, August. 


D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 

St. Louis 1, Mo. 


Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Double-Bedded Room ..... Desired Rate .....c0c0s Maximum Rate ........ Number in party .......4-. 
Twin-Bedded Room ...... Desired Rate .......0:. Maximum Rate ........ 

Rate Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Second Choice Hotel ............. Third Choice Hotel ............ 
(These must be indicated—add approximate hour, a.m. or p.m.) 

(Individual requesting reservation) (Please print or type) 

(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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Important New Holt Books 
THE LIVING BODY, Third Edition 


C. H. Best and N. B. Tayior, University of Toronto 


This famous basic text for the course in human physiology is now thoroughly revised. It includes a 
new introductory chapter on general chemical and physico-chemical principles, and much new 
material on the latest advances in the field of physiology with experimental data to support and 
illustrate physiological processes. 1952, 792 pages, $5.75 


A TEXTBOOK OF QUANTITATIVE ANALYSIS 


ANDREW PatTERSON, JR., and Henry C. Tuomas, Yale University 


This simple, teachable text gives a thorough background for analytical technique and emphasizes 
the fundamentals of stoichiometry and the principles of homogeneous and heterogeneous equilibrium. 
The numerous exercises and problems are a special feature. 1952, 500 pages, $4.25 

Log tables and Answer Book available separately. 


LILLIE’'S Development of the Chick, Third Edition 


Revised by Howarp L. Hamirton, The Iowa State College 
Advisory Editor, B. H. Willier 


This classic text has been extensively revised, rewritten and brought completely up to date to 
present a consecutive and comprehensive account of the development of the chick. The revision in- 
cludes a new chapter on The Integument, many new figures, and 17 full-page plates showing a 
series of normal stages of the chick. 1952, 624 pages, $8.50 


HENRY HOLT AND COMPANY 383 Madison Avenue, New York 17 


UNIVERSITY 
PRESS 


Ferroelectricity 
By EDWIN T. JAYNES 


Symmetry 
By HERMANN WEYL 
author of Philosophy of Mathematics 


Ferroelectricity, a relatively new sub- 
ject in physics, is treated here with 
special emphasis on theories of 
BaTiO,. As the first book on the sub- 
ject, this introduction includes a use- 
ful guide to the literature. The study 
inaugurates a new series entitled “In- 
vestigations in Physics.” Mr. Jaynes 
is at the Microwave Laboratory of 
Stanford University. 


144 pages, planographed, paper, $2.00 


and Natural Science. 
Displaying the great variety of appli- 
cations of the principle of symmetry 
in the arts and in nature, this book 
demonstrates its philosophic and 
mathematical significance. Numerous 
illustrations, making this a handsome 
book, are taken from many fields of 
art and science. $3.75 


“This short book on a vast subject 
is the work of a master.”—Science. 


Order from your bookstore, PRINCETON UNIVERSITY PRESS 


December 5, 1952 
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Dispense .025 cc to 120 &- 
Pipette automatically 
to .001 precision with 


ILAMATIC 


Automatic Pipette 


At leading research 
center in altimore 
Filamatic dispensed 


volumes of 0.5 cc with 
an average variation of 
.001 cc. Amazing results 
prove Filamatic 10 
times more accurate 
than heretofore pos- 
sible with automatic 
pipetting machines. 

@ Adjustable speed-— 6 to 
90 deliveries per minute. 

@ Heavy duty, 1/30 HP 
Gearmotor. 

@ Micrometer type adjust- 
ment of delivery volume. 
@ Aseptic filling unit—in- 
stantly removable for 
cleaning or sterilizing. 


@ Electronic control— 
hy Maintains constant motor 
* torque at all speeds. 


: @ Ask dealer to demonstrate.Write for Bulletin S-12. 
i National Instrument Co. 


5005 Queensbury Ave. Baltimore 15, Md. 


MAY. BE 
PRICELESS: 
TO You 


Over 140 foreign periodicals . . . over 700 for- 
eign book reprints . . . ready for delivery at 
prices even lower than the original through the 
manag Brothers LITHOPRINT process of Book 


Here’s your opportunity to have access to the 
great discoveries and advances of the War Years 
in Europe. 


One book may be priceless to you! 


* SEND FREE CATALOGUES AT ONCE TO | 


STATE. 


W. EDWARDS 


ANN ARBOR, MICHIGAN 
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Publications Receivea 


High-Speed Photography, Vol. 4, New York: Soc. Motion 
Picture Television Engineers, 1952. 170 pp. Illus. 
Highway Relationships in Maryland. Highway Research 
Board Spee. Rept. 6, Pub. 229. 51 pp. 75¢. Performance 
of Concrete Pavement on Granular Subbase. Bull. 52, 
Pub. 226. 36 pp. Washington, D. C.: National Academy 

of Sciences—National Research Council, 1952. 60¢. 

The Importance of Adequate Stimulation for the Chemi- 
cal Composition of Retinal Ganglion Cells During 
Early Post-Natal Development. Suppl. 96, Acta Radiol. 
Sven-Olof Brattgird. Trans. from the Swedish by 
Erica Odelberg. Stockholm: Acta Radiologica, 1952. 
80 pp. Illus. 

Institut pour la Recherche Scientifique en Afrique Cen- 
trale. Troisiéme Rapport Annual, 1950. Bruxelles: Rue 
Montoyer, 42. 301 pp. Illus. 

International Council of Scientific Unions. Report of the 
Executive Committee, 1951. F. J. M. Stratton, Ed. 
Cambridge, Eng.: Univ. Press, 1952. Mixed language 
ed., English and French. 108 pp. 5s. 

Lite Insurance Medical Research Fund. Seventh Annual 
Report. July 1, 1951—June 30, 1952. New York: New 
York Academy of Medicine. 92 pp. Illus. 

Marketing and Manufacturing Services and Margins for 
Textiles. Tech. Bull. No. 1062. L. D. Howell. Washing- 
tor, D. C.: GPO, 1952. 295 pp. 60¢. 

Oak Ridge Institute of Nuclear Studies, Sixth Annual 
Report for the Year Ending June 30, 1952. Oak Ridge, 
Tenn.: AEC, 50 pp. 

Orchids of Guatemala. Vol. 26, No. 1. Fieldiana: Botany. 
Oakes Ames and Donovan Stewart Correll. 395 pp. 
Tllus. Cloth-bound, $4.00; buckram-bound, $5.00. A 
Collection of Birds from Mount Cameroon. Vol. 34, No. 
5. Fieldiana: Zoology. Rudyerd Boulton and A. L. 
Rand. Pp. 35-64. 40¢. Chieago: Chicago Natural His- 
tory Museum, 1952. 

Phase-Equilibria—Mi polis and Columbus. Chemical 
Engineering Progress, Symposium Series, Vol. 48, No. 
3. F. J. Van Antwerpen, Ed. New York: Am. Inst. 
Chem. Engrs., 1952. 122 pp. Illus. 

Photography through the Microscope. Rochester, N. Y.: 
Eastman Kodak Company. 68 pp. Illus. 50¢. 

Primitive Fossil Gastropods and their Bearing on Gas- 
tropod Classification. Pub. 4092, Smithsonian Miscel- 
laneous Collections, Vol. 117, No. 13. J. Brookes 
Knight. Washington, D. C.: Smithsonian Institution, 
1952. 56 pp., 2 plates. 

Progress Reports of Investigation of Railroad Rails and 
Joint Bars, Reprint Ser. No. 49. Ralph E. Cramer and 
Russell S. Jensen. 36 pp. Illus. 30¢. Almost Sinusoidal 
Oscillations in Nonlinear Systems, Part Il: Synchroni- 
zation. Bull. Series No. 400. J. 8. Schaffner. 32 pp. 25¢. 
Comparative Performance of a Warm-Air Ceiling 
Panel System and a Convection System. Bull. Series 
No. 401. Robert W. Roose et al. 91 pp. Illus. 80¢. A 
Study of the Practical Efficiency under Static Loading 
of Riveted Joints Connecting Plates. Bull. Series No. 
402. W. M. Wilson, W. H. Munse, and M. A. Cayei. 75 
pp. Illus. 75¢. Urbana: Univ. Illinois Eng. Expt. Sta., 
1952. 

Residential Proximity and Intergroup Relations in Public 
Housing Projects. Daniel M. Wilner, Rosabelle Price 
Walkley, and Stuart W. Cook. New York: Research 
Center for Human Relations, New York University, 
1952. 23 pp. 
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ANNUAL REVIEWS, INC. 


PUBLICATIONS To appear in 1953 


ANNUAL REVIEW OF NUCLEAR SCIENCE Volume 2 January 460 pp. 
ANNUAL REVIEW OF NUCLEAR SCIENCE Volume 3 December 450 pp. 
ANNUAL REVIEW OF PSYCHOLOGY Volume 4 January — 435 pp. 
ANNUAL REVIEW OF PHYSIOLOGY Volume 15 March 500 pp. 
ANNUAL REVIEW OF MEDICINE Volume 4 May 400 pp. 
ANNUAL REVIEW OF PLANT PHYSIOLOGY Volume 4 June 420 pp. 
ANNUAL REVIEW OF BIOCHEMISTRY Volume 22 July 600 pp. 


ANNUAL REVIEW OF PHYSICAL CHEMISTRY 
ANNUAL REVIEW OF MICROBIOLOGY 


Volume 4 September 400 pp. 
Volume 7 October 450 pp. 


Cloth Bound Subject and Author Indexes 


On Sale By 


ANNUAL REVIEWS, INC. 
Stanford, California, U.S.A. 


Price 


All publications: $6.00 per volume, plus shipping charges of 
15 cents for Domestic and Pan American; 35 cents elsewhere. 


NOW Available 
SCHOTT-JENA 


Bacteria Fritted Glass Filters 
and Slit-Sieve Funnels 


(Buechner Type) 


Filters are made of Schott G-20 glass, highly re- 
sistant to acid and alkali. Filter discs are tested 
by a new and improved method, assuring uniform 
pore measurement. Are free from antigenic sub- 
stances. Do not alter pH of solution filtered. Loss 
of solution filtered is very small. In crucible and 
BACTERIA funnel form. Available in 3 groups: G(3 to 1.7 
FILTER microns), M(1.7 to 1 micron), F (under 1 micron). 
Slit-sieve funnels have narrow elongated slit 
holes. Made of Schott G-20 glass, having high 
thermal durability and extreme resistance to acids 
and alkalies. Being transparent, any residue within 
funnel can readily be seen. Permits quick filtra- 
tion. Plain surface prevents tearing of filter paper. 
Easily cleaned. 
At laboratory suppliers, or from us. 


% MADE IN WESTERN GERMANY * 


Write for bulletin SBF-342 and SFS-343 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


SLIT-SIEVE 
FUNNEL 


Diversified Uses . . . 


Uniform Results . . . 


CF RATS 


e For years CF RATS have been used with out- 
standing success in a wide range of research 

. a fact well evidenced by the continually 
increasing demand for them. 


e Should your work require the use of rats 
we urge that you consider the proven depend- 
ability and versatility of CF RATS. 


e For further information please write: 


CARWORTH FARMS, INC. 


NEW CITY, N. Y. 
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GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


PITUITARY-ADRENAL 
FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 


This AAAS symposium volume assembles im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary chapter on 
“Adrenolescence” by Dr. George Perera forecasts 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 


224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5, D. C. 
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Meetings & Conferences 


Dec. 7-10. American Institute of Chemical Engineers 
(Annual). Hotel Cleveland and Carter Hotel, Cleveland. 

Dec. 12-13. Association for Research in Nervous and 
Mental Disease (Annual). Hotel Roosevelt, New York. 

Dee, 23-27. Symposium on Scientifie Principles and their 
Application in Tropical Building Design and Con- 
struction. New Delhi, India. 

Dec. 26-30. American Physical Society. Naval Ordnance 
Test Station, Inyokern, and California Institute of 
Technology, Pasadena, Calif. 

Dec. 26-31. AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScrENCE (Annual). Hotel Jefferson, St. Louis. 

Dee. 27-28. American Chemical Society. Division of In- 
dustrial and Engineering Chemistry (Annual Chemical 
Engineering Symposium). Evanston, Ill. 

Dee. 27-29. American Mathematical Society (Annual). 
Washington University, St. Louis. 

Dee. 27-Jan. 3. Basic Seminar in General Semantics. In- 
stitute of General Semantics, Lakeville, Conn. 

Dee. 28. International Union Against Cancer and Inter- 
national Cancer Research Commission. Bombay. 

Dec. 28-29. Committee for the Scientific Study of Reli- 
gion. New York. 

Dee. 29. Society of the Sigma Xi (Annual). St. Louis, 
Mo. 

Dee. 30. Mathematical Association of America, Inc. Wash- 
ington University, St. Louis. 

Jan. 9-10. American Group Psychotherapy Association 
(Annual). Henry Hudson Hotel, New York. 

Jan. 12-16. Society of Automotive Engineers (Annual). 
Sheraton-Cadillac Hotel, Detroit. 


Jan, 13-16. Highway Research Board (Annual). National 


Academy of Sciences—National Research Council, Wash- 
ington, D. C. 

Jan, 14-16. Conference on High-Frequency Measurements, 
sponsored by American Institute of Electrical Engi- 
neers, Institute of Radio Engineers, and the National 
Bureau of Standards. NBS, Washington, D. C. 

Jan. 17, Symposium on Blood (Annual), Wayne Univer- 
sity College of Medicine, Detroit. 

Jan, 19-23. American Institute of Electrical Engineers 
(Winter General). Hotel Statler, New York. 

Jan. 20-31. Inter-American Congress of Philosophy. 
Havana. 

Jan, 22-24. American Physical Society (Annual). Har- 
vard University, Cambridge, Mass. 

Jan. 26-27. Compressed Gas Association, Ine. (Annual). 
Waldorf-Astoria Hotel, New York. 

Jan. 26-29. American Society of Heating and Ventilating 
Engineers (Annual). Conrad Hilton Hotel, Chicago. 
Jan, 26-30. International Heating and Ventilating Ex- 

position. International Amphitheatre, Chicago. 

Jan. 30. Public Health Workshop, First District Dental 
Society of the State of New York. Hotel Statler, New 
York. 

Jan, 30-31. Western Society for Clinical Research (An- 
nual). Carmel, Calif. 

Feb. 2-4. Symposium in Fundameutal Biology. Michigan 
State College, East Lansing. 

Feb. 4-6. Western Computer Conference. Hotel Statler, 
Los Angeles. 

Feb. 5-7. Southwestern IRE Conference and Electronics 
Show (Annual). Plaza Hotel, San Antonio. 
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Announcing a new series 


Advances in GGFEOPHYSICS 


Edited by H. E. Landsberg 


Geophysics Research Directorate, Air Force Cambridge Research Center 


VOLUME I, November 1952, xii, 362 pages, illustrated, $7.80 


} gated accumulating new knowledge in the geophysical sciences has 
prompted the organization of this series. Advances in Geophysics will 
consist of monographic treatises that summarize, from time to time, progress made 
in recent years. In the first volume, particular attention is given to problems eval- 
uating geophysical data; special knowledge is summarized and the way is pointed 
to new phases which need to be investigated. Subsequent volumes of the series 


will deal with investigations in hydrology, seismology, voleanology, and tectono- 
physics. 


Primarily, the volumes are designed to serve geophysicists and meteorologists 


who desire to keep abreast of research results on all topics and who wish to 
familiarize themselves with specialized aspects in the various subfields. 


CONTENTS: 


Automatic Processing of Geophysical Data 


By Joun C. Bettamy, Cook Research Laboratories, Chicago, Illinois 


Some New Statistical Techniques in Geophysics 


By ArNnotp Court, University of California, Berkeley 


Studies of the General Circulation of the Atmosphere 


By Bert Bo tn, University of Stockholm, Sweden 


Exploration of the Upper Atmosphere by Meteoritic Techniques 


By Frep L. Wutppte, Harvard University, Cambridge, Massachusetts 


Unsolved Problems in Physics of the High Atmosphere 


By N. C. Gerson, Geophysics Research Directorate, Air Force Cambridge Research 
Center, Cambridge, Massachusetts 


Estuarine Hydrography 


By D. W. Prircuarp, Johns Hopkins University, Baltimore, Maryland 


The Earth’s Gravitational Field and Its Exploitation 


By Georce Prior Woo.tarp, University of Wisconsin, Madison 


Aeromagnetic Surveying 


By James R. Batstey, U. S. Department of the Interior, Washington, D. C. 


Author Index—Subject Index. 


ACADEMIC PRESS Inc., Publishers 
125 East 23 Street, New York 10, N. Y. 


December 5, 1952 
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YOUR ad ave reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no “——- for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion 8. +4 per inch 


7 times in 1 year 0 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSETIONS WANTED 


Bacteriologist—Ph.D. 38. Medical teaching, industrial, antibiotic, 
administrative experience. Desires academic or commercial research, 
Box 333, SCIENCE. 


Immunologist—bacteriologist, Ph.D., 15 years research experience, 
8 years in charge of Rh center for wide area, many publications, 
international reputation, desires research or teaching-research 
position. Box 334, SCIENCE. 


2 


Position Wanted: 

Biochemist; B.S. (Major: Chemistry; Minor: Physics); M.S. 
(Major: Food Technology; Minor: Bacteriology); three years’ 
university teaching (Food Technology); five years’ industrial re- 
search. For further information, please write Science Division, 
Medical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. 


AVOID DELAY ... . Cash in Advance payment 
Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 


by insertion $19.50 per inch 


times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, S. CANNE INC. 

Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT - HAFNER, une. 
31 East 10th St., New York 


POSATIONS OPEN 


Graduate research assistantships available in physics. Study for 
advanced degrees. Stipend $1,500 per year. Write to Chairman, 


WANTED TO PURCHASE .. . and 

SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Physics Department, Florida State University, Tallah 
Florida. 12/5, 12, 19. 


Bacteriologist—B.S. or M.S. To participate in research on new 
fungicides and bactericides in well-established industrial organiza- 
tion in metropolitan New Jersey. Salary $3600 to $5000. Send 
complete resume and photograph. Box 335, SCIENCE. x 


Position Open: Analytical and Physical Chemist. Male, M.A. or 
Ph.D. to teach beginning Fall 1953. Write the President, Hampden- 
Sydney College, Hampden-Sydney, Virginia. x 


Positions Open: 
(a) Director of Research; Physician with administrative ability, 
background in pharmacology ; ; one of major pharmaceutical com- 
panies. (b) Biochemist interested cancer research, teaching ; medical 
school; South. (c) Pharmacologist; full-time teaching; research ; 
graduate school program; rank ‘dependent qualifications ; $6— 
$8000. (d) Biochemist-Physiologist; preferably Ph.D.; research 
involving study new organic chemicals ; duties include serving as 
consultant in biochemistry, physiology, pharmacology; large teach- 
ing hospital; East; $4700-$7500. (e) Technologist with specific 
training in nucleonic instrumentation; research appointment in 
industry. (f) Biochemist M.S. or Ph.D.; general 300-bed hos- 
ital; university center, Midwest ; $6000. S12-1 Science Division, 
edical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. 


LOOK AROUND... voice 


number of satisfied advertisers using small-space larly in 
every issue of SCIENCE—proof that these l ads get 
results! iF ay have a product or service of interest to scientists, 
why not take advantage of this low-cost means of increasing your 
creasing your profits! 
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TABLES OF ELECTRIC DIPOLE MOMENTS e 
Compiled by L. G. Wesson 
Laboratory for Insulation Research 
Massachusetts Institute of Technology 


The electric dipole —_ of more than 2500 compounds 
are here comp form, having been collected 
from the physical and chemical literature of many coun- 
tries through early 1948. Since the postulation of its existence 


by Debye in 1912, this 1 has b of 
great importance to all fields of science. 
iv +90 pages Clothbound, $2.50 


THE TECHNOLOGY PRESS 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 


PROFESSIONAL SERVICES 


FOOD RESEARCH 
——e RESEARCH 
LABORATORIES, INC. 
Founded 1922 


CONSULTATION 


Biologicol, Nutritional, Toxieologice! Studies Ses 
for the Food, Drug ond Allied Industries @ ANALY 


48-14 33rd Street, Long Island City 1, N.Y. 
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The MARKET PLACE 


+ SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 

Biological evaluation and chemical 

determination of insecticides 

Peet Grady and C.S.M.A. aerosol tests 

Warfarin assays 

Write for price schedule 


| WISCONSIN ALUMNI RESEARCH FOUNDATION 


- BOX 2059 e MADISON 1, WISCONSIN 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SUPPLIES AND EQUIPMENT |i 


Attention Biochemists: Tissue press for small quantities of tissue 
for biochemical studies. Retains connective tissue, giving product 
ideal for homogenizing. Handles up to 15 grams per filling. Con- 
structed entirely of stainless steel. This type press is being used by 
the Massachusetts General Hospital and leading medical schools of 
this area. Price $55.00 plus postage. Literature on request. Mystic 
Machine Co., Inc., 79 Bow Street, Everett, Mass. x 


SUPPLIES AND EQuIPMENT 
BLUE SPRUCE FARMS —, 

R. D. 2, Altamont, N. Y. 

WHITE MICE . . . WHITE RATS 
‘or Laboratory Use 

Telephone: Alt mt 4461 


PURINES 


and other tagged compounds 


OF HIGH RADIOPURITY 
ISOTOPES SPECIALTIES CO. 
3618 San Fernando Rd., Glendale 4, Calif. 


For the Seat 
e MICROSCOPES 
| ILLUMINATORS 
e MICROTOMES 
Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


ERIC SOBOTKA CO. 


NOW AVAILABLE! 
@ FINE AND RARE BIOCHEMICALS 
@ CUSTOM SYNTHESES e INQUIRIES INVITED 
RITTER LABORATORIES 
P.O. Box 974, Columbus 16, Ohio 


14 


For Sale: Used Scopicon micro-projector of the dark-chamber, 
table height type. Recently inspected by Scopicon representative. 
Excellent for small-group study. Reasonably priced. Write: Depart- 
ment of Anatomy, Emory University, Ga. 


Wanted: Rats 2% years old or older, Box A, Institute of Medical 
Research, Cedars of Lebanon Hospital, 4751 Fountain Avenue, Los 
Angeles 29, Calif. xX 


Cargille 
TISSUE FILE 
Case with 100 compartments, each 1/2” x 1” 
x 2%”. Indexing featere in cover. Designed 
for histological specimens in paraffin blocks. 
Useful for many solid specimens. 
doz. $27.50 


Each $2.75 
FOB Little Falls, W. J. Terms: 1-10-30. 
CARGILLE SCIENTIFIC INC. 
117 Liberty St.. New York 6, N. Y 


& Binoculor 
- by LINDLY Brilliont, adjustable, voriable intensity 
illumination gil-purpose lamps for laboratory, 


h and indi stry. 
MICROSCOPE Lames 80 HERRICKS RD. 
LINDLY & CO. NY. 


December 5, 1952 


75 TACONIC FARMS 


Swiss Mice 
© Webster Strain 


STAINS 


STARKMAN Biological Laboratory 35! Sloor St. w. 


a 


6-Glucuronidase (Calf Spleen) 
for urinary cortical assay} 25,000 Fishman Units per gram* 
(in ammonium sulfate). 

Dry powder—stable at room temperature. 

*Fishman, W. H., et al., J. B. C. 173, 449 (1948) 

tCorcoran, A. C., et al., J. Lab. & Clin. Med. 36, 297 (1950) 
Uricase 
Derived from kidney. Standardized; 5 mg. catalyzes conver- 
sion one micromole uric acid to non-chromogenic end prod- 
ucts in 90 minutes at 45° C*. 

*Wolfson, W. Q., et al., J. Expt. Med. 92, 121-27 (1950) 
Also available—Cytochrome C, vials of 50 mg. (10cc). 
Raw Liver, Duodenum, Stomach, and other tissue prepara- 
tions for enzyme study. 

Write for catalog. 


VIOBIN Laboratories Monticello, Illinois 


53 


| La SERVICES | | 

F 

6 4 


BOOKS + SERVICES 


MARKET PLACE 


SUPPLIES + EQUIPMENT 


© HYPOPHYSECTOMIZED RATS 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


Shipped to all points via Air Expres MANOR FARMS 


8159 South Spaulding Ave. 
HORMONE ASSAY LABORATORIES, INC. @ Chicago 29 


wn Supplying every Research Need 


PHOTO-ELECTRIC 
EYE-MOVEMENT 


Here for the first time in the history of eye-movement photography, is and Peptides 

a camera, which records the ocular performance of the reader, elec- for immediate delivery 

tronically, and reveals the relative attention devoted to respective areas, H. M. CHEMICAL CO., LTD. 

when looking at art,  aanaiting or copy in print. Film or film process- 1651 Isth St. Santa Monica, Calif. 
ing no longer necessa' 


INSTITUTE OF VISUAL RESEARCH, 2980 W. Davison, Detroit 6, Mich. 


Mice « Rats * Hamsters * Guinea Pigs * Rabbits « Cats « Dogs 


CAMERA 


ANIMAL CAGES AND ACCESSORY 


Are YOU seeking ... 


a new position, or new personnel? 1919 Gest St. Cincinnati 4, Ohio 
received from ONE 
classified ad in SCIENCE... All AMINO A 


Your ad here will get results! Rare Sugars, Biochemical Products, Reagents, New 


7-8171 f mplet rice list. 
Send your ad NOW! 17 Wet 60th 


EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 


HOELTGE BROS., Inc 


Write for Illustrated Catalog 


Pharmaceuticals in stock. Write or phone PLaza 


BIOS LABORATORIES, INC. York 23, N.Y" 


THE RICKETTSIAL DISEASES OF MAN 


ORDER 
YOUR 
COPY 


NOW 


Address 


City ZONE State 


This symposium volume is a comprehensive survey of the general field of Rickettsia! 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsin] vaccines. The final group ef papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu: 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors o 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


To: A.A.A.S. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 


Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 10}, 
eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage.) 
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a valuable tool 


cancer detection 


The value of the Papanicolaou technique 
lies not only in early diagnosis of cervical and uterine cancer, but as a 
criterion against which newer experimental methods may be tested. 
Mellors, Keane and Papanicolaou, selecting their material according to 
Papanicolaou's staining method and morphological analysis found a 
significant increase in the nucleic acid content of squamous cancer cell 


nuclei over normal nuclei. 


Mellors, R. C.; Keane, J. F., Jr., and Papanicolaou, G. N.: Nucleic Acid Content of the Squamous Cancer Cell, Science 


116:265 (Sept. 12) 1952. 


Ortho's Papanicolaou staining preparations give the sharp nuclear and 


cytoplasmic definition required for accurate cytologic diagnosis. 


ORTHO® offers the following Papanicolaou stains: 

EA 50, 100 cc. and 450 cc. bottles 

EA 65, 100 cc, bottles 

OG 6, 100 cc. and 450 cc. bottles 

Harris Hematoxylin (Ortho modification) 100 cc. and 473 cc. bottles 
Vaginal Pipettes and Aspirator Bulbs. 


Ortho Pharmaceutical Corporation + Raritan, New Jersey 
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prosiem: Why some bright 
children fail in school 


ANSWER: Are there harmful bacteria in the water you drink? 
Local health authorities have to know. Most cities give their 
water supply daily microscope tests. A microscope specially 
designed for the job by AO helps determine the exact nature 
and quantity of the bacteria or other organisms in a sample of 
drinking water . . . assists in keeping impurities under control. 


PROBLEM: 10 shoot at an enemy 
you can’t see 


ANSWER: Most youngsters who fail are poor readers. 
To enable doctors and educators to study eye 
movements and how they affect reading skills, AO 
scientists developed the Ophthalmograph. It pro- 
vides a permanent record of eye movements so 
rapid they can’t ordinarily be measured. Such in- 
formation is used to diagnose and treat people 
who need visual training and reading instruction. 


ANSWER: The Infrared Sniperscope sees in the dark by 
throwing invisible rays on the target, making it visible 


Ya : in a special telescope. American Optical has contracts 
a . for production of the Sniperscope. AO designs and 


; manufactures many specialized instruments. Write us 
A ° * about your development problems. Address American 
erican tical Optical Company, 91 Vision Park, Southbridge, Mass. 


prosiem: When is water safe to drink? 4 ~ 
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